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^y--2-- f ,'L-} t'X -■3---f.. , l- i --1H- V-f > K--/t-i,3(2fi) -> :: ^r> {50 ag)^'.** 
?l f A \ ' . M ! ml i , i| 7 ' ■ !I as) ;2-?nn'\> i/A ?'nSf r, f .d } 

^'Jls.. 1AM ^'tfefl'^ fvit^J^^ ' t «n/l)K Kiiitl i f M 

-■:■»[]_! i /- am r * . pKK!»kt« l . h u ^tti, 

«rt' ' * At U ' Utnf i~ * - » M m Hi fjj J ' 

HK/-' - ,v s .> lih li&W7\.*s\ * < * •-{ 
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,1H), 6.20 {*, 1.8), 5.89 (s, IB). 5.66-5.55 (st, 2H), 3.87-3.75 <«, 1H), 3.73-3.5 
6(m, 2H). 3.52-3.41 (a. 110, 3.26-3.15 (to, 1H), 2.25-2.11 {a, 1H), 2.00-1.75 (a, 
2H). 1.73-1.61. (si, 1.8). 
MS (ESI+) 420 (M*+l, 100%). 

lomy 

mm 2 

2-((3R)-3-T * J tr^U vy-t-f AH-7' h-2-f y-W A-5-{ h U 7 A -*ojt */l) e 

*> /o (i , 5-a) e u 5 y w<ih>-# y mm 
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* . . Mf'lli ^ u MilJAllt _! ff/ 

Mi Mi (400 Wife. ilijOD) ri'iviti 6.38 <s. IB). 5-04-4.86 On. 210, 4.86 fe, 110. 3.80 
-3.69 (lis. m, 3.62-3.51. (a, :1H), 3.51-3.36 (», 1H), 3,25-3.14 (st, 2H), 2.25-2.1 
l{a, HO, 2.02-1.90 {*, 1H), 1.89-1.75 (*, HO, 1.74-1.60 <*, 111), 1-62 <s> 31!). 



MS (ESI+) 354 0f*l, 1001). 
[0143] 
3 
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>-7(4H) >' 
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04) TOteuftt.e Invention CONDENSED PVRA/.OUi DERIVATIVE 



(57) Abstract (amended) 

Problem to be solved: To provide compounds having high DPP-i'V 
uihiNtiiig activity, or improved in safety . toxicity, and so forth. 
Means fox solution; The compounds expressed by the following 
Formula 1, or prodrugs ihereof, or pharmaceutical!}' acceptable salts 
of these. 




(iti the formula. I< ! is a hydrogen atom, m alky! group that may be 
siibslmited etc : R- is a hydrogen atotn an alky l group dint may be 
substituted, etc . R 3 ts a hvdrogcti atom, a halogen atom, etc . X is a 
nitrogen atom, eti i i a nitrogen-cot unit . .-recycle that rosy 
have a halogen atom. .) 
Selected drawing: None 
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yppheuiio» No :0(?6-4515. P200< 4 I56A) 



Claims 
Claim 1 

A compound expressed by Formula I: 
Fim Chemical Jmnnuia 



0 R 1 




(I) 



(where R ! is a hydrogoit atom, an alky! group (bat may be substituted, an acyi group that may be 
anted: 

id is a hydrogen atom., a halogen atom, a mono gtottp, a uitbuv. I group, an alky! group that 
may be substituted., an aikenyl group lhat may be substituted, an. alkvftyl group thai may tx: 
substituted, a c\cloaikvi group that may be substituted an ar\'l group that ma> be substituted, an 
milkyl group that may be substituted, a hetctoatyl group that may be substituted a beteroar. ladvi 
group that tmiy tx- ; ,:tit"TOmited an alkylcurbuityl group ttwtwa> bo audaguiss.h a cvctealle. Larbonyl 
group thai mav be substituted, an atoyl group that may be substituted a heteroarylcarbom i group 
that may be substituted, an alkoyycarbomd group that nuiy bo substituted an arytoxycarbonyl 

ittttcd. a cycltuiJkvJoxy group thai 
may be substituted, an atydoxv group that may be substituted, m ataUtybxy group that may be 
tl u d i hctetoat lo\> group tint tin d uhshtuted it! tlkylthio group that ntto be 
substituted, an alkyl&ulfiny! group that may tx- substituted, an aikvhniliony ! gtoup that may be 
substituted, anarylthio group that trtay be substituted, au urrbulimy t group that tuny be substituted, 
tit) arylsailfonyl group that may be substituted, an amino group that may be substituted, a carbamoyl 
group that may be substituted, or a mirogenroomammg saturated heterocyclic group that may be 
sukstituted; 

R' is a hydrogen atom, a halogen atom, a so unn group, a fonuyf group, u cartxoey] group, an 
i j mav ix ubstituted in tit p that ma b ui ntuted m t!k< n lot up tit it 

may be t instituted a cuKittol gtroup that max lv -ubstituted an aryl gtoup tivtt mn be 
iter! i beta it 1 i t up that ma; K substituted at milky] gt up that ma> lx al ttmtod a 
heteroaryktlkyl group that mav be substituted an alkykauhonyl group that may ho substituted, a 
1 loatbetnd gtotij that mi b etbst tttucct as » >\d gtoup that may be substituted, a 
heteroaijdcarbottyi group that may be substituted, an alhoxvearbomt group, that may be sub,-, trotted, 
att aryloxycaetxa 1 > a 1 » eta bo siibsnuti I, or a nrbaruoyd group that rna b til tinned 
X is a nitrogen atom, or CfR 4 ); 

R 4 is a hydrogen atom or an atkyt gtoup that may be substituted; 

B is ti group expressed, by ttic following Formula A, the following Formula B, tire ibHcwing 
Formula C. or the following borm.uln t): 



Second Chemksii Formula 
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N 



//•fl)m1 



(A) 



NH 2 



(where ml is 0. 1. 2, or 3; R' 1 is either absent or one or two are present each of which w 
t lq )Ucml; ( halogen iU>m i bvdrw* ! group m om group an dko gtottj thai ma be 

:13 aralky] 

group that may be substituted, an amino gcottp that tuny l>e substituted, a oarboxyi group, an. 
alkoxycarbonyl group that may tie substituted, or a carfjamoy 1 group that may be substituted, or two 
R%. together express methylene or ethylene, and cart bond with one or more carbon atoms 
oortstilittiitg a ring, and form o new ting} 
Third Chemical Formula 



NH 2 




(B) 



(where m'2 is (),.. I, 2, or 3; R* is either absent or 
niiiependeiitlv a halogen atom, a hydroxy! group, an 
substituted, an alky! group that may be substituted an t 
group that ma< n mb imtted an ammo group that 



which is 
may 'be 



alko> 



carbo, 



: Mtlwl 



ed, < 



K" : 's together express methylene ox ethylene and cart bond with one or more carbon 
constituting a ring and form a new ring) 
Fourth Chemical Formula 



-N X NH 

/)m4 (C) 



V. 



(where mJ and tt)4 are each tndejiendenUy Uor L K is either absent or one or two ate present, each 
t I u m b dn i i oj tit n in n li g« n\ ihii 

m.av he substituted at it! I gtou] that ma be til nutted in ity I gronj thai mai ts. ubsitiuted 
an h ill 1 group that max Ik stthstmiied, an amino group that may tie .substituted, a carfm) I group, 
an alkoxycarbonyl group that xmy be substituted, era carbamoyl group that mac be substituted, or 
two R togethej e pros met! tei < ne aid < at t mid with one or more carbon atotns 

constituting a tmg and torm a new ring t 



^VMtiur . 4M-H r:>"< 4 r.\> 



Fifth Chemical Formula 



)m5 



(D) 



,10 



NH 2 



i i i 1 i 1 r twourei resent each m In h 

i t «< in 1 hvdro It roup an i no grouj m dkoxv loup that u»v I* substimtcd an alky! 

ip that may be 

subst.tiuted, art nrumo group that raay be suh-;)]f:uied. a eaflx»:> I group, ati aikoxyeadxao [ group 
that may be subsJi«JtetJ f or a carbamoyl group that may be substituted, or two R St s together express 
methylene ot ethylene, and can bone! with one or more carbon atoms. constituting a ring and form a 
new ring: and R" and R !S are each mcfependently a hydrogen atony a methyl, ethyl, propyL or 
isopropvt. of- IV and R i: ' together express a occlopropy I. cyedobuty), oc o col eg sent yd along with an 
adjacent carbon atom} or a prodrug ot' this compound, or a phannaceubcallv acceptable salt of 
either of these. 
Claim 2 

The compound, or prodrug thereof, or pbarmaceutkally acceptable salt of these, according to 
Claim 1 , whetati R ! is a group expressed by the following formula B. the follow ing Formula F, the 
foil. >•! 1 rrnuia G the following i otrnuta If. Ore following fortmila I, 01 the following fonmila 



Sixth Chemical Formula 




R 



16 



(H) 





('where X tsan oxy gen atom. -SfO'jp-, or -NfR'V; 

K" or R ! ' is either absent ot otie or two are present, each of which is independently a halogen 
atom, a hydroxy! group, a cyan© group, an alkylthto group, a.n alfcyJswlfmyl group, an alkylsulfbayl 

, 1 u sip a ill t >up oi It 1 

group, or two R' l> s or two R 1? 's together are a C ; to C? alkykaredioxy group; 



(5) 
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R" or R ;s is either absent ot one < i two ««. j resent e tch )t wiii I nil) t d dogen 

atom icysrao group «:t ilk 1 gj >ur t bak ilkyl <>, )U { a c} efoaik t .cup an alko y )q < i a 
hakwlkoxy group; 

R !? ' and R" ate each independently a hydrogen aiotn, a meihvl, an ethv L a chlotitte atom, or a 
bromine atom: 

R iv is a hydrogen atom., a methyl, or an ethyl: 
pis 0,1, or 2; 

R n ' is » hydrogen atom, a methyl, an ethyl, a eyciopcopvl, or a eyciobuiyi: and 
t-< a hydrogen atom or an a!kv! group!. 

Claim 3 

The compound ot prodrug Ihereof. or pharinaccuiicaflv acceptable stilt of these, scolding to 
Claim 1 ot 2, wherein .be is a hydrogen alow, a cyano gtottp, an alky! group thai may tie substituted, 
- k<J group an alJio : .eoup thai nta be ubstinrted, an alkoxycarbonvl group that may be 

be substituted an 

aiyloxycarbooyl group that mas' be .substituted, an ara.ikyl group that may be substituted, an 
aralkyloxy group that may be substituted, an aroyl group that may be substituted or an 
atfcyfcartonyl group that may be substituted. 
Claim 4 

A dipeptidyl pqrtidase-lV inhibitor, containing as an active ingredient the compound, or 
prodrug thereof rpharmatoiti. IK i^|>t„M »di »t die ^ *.< oliria t..an < iVhm.i I to a. 
Claim 5 

An agent tor the treatment ot dialxees. containing as aii aeove ingredient the compound, or 
prodrug thereof, or phnrmaceutically acceptable stilt ot these, according to any ofClaims 3 to 3 



Detailed Description of the Invention 
Field of Technology 

ami 

The present invention relates to a novel condensed pvra.'.ole derivative that is useful a* a drug 
More particularly, it relate;, to a novel condensed pyrrole detivaiive that is effective as a 
d'if j tab [ pej - ! ise 1\ (DP! -! Yt inhibiioi j iiubcminre, it relate;,: to an agent for the treatment of 
diabetes, containing as an naive tngfedtent a novel condensed pyxazok dctivative that is eff eeo.ve 
u> a dipeptidyl peptidase- i V (DPPdV) inhibitor. 
Background Art 
W&Z 

DI'P-IV is a scone protease present over a wide tange in the body, i>. a type of dipeptidyl 

particularly 

powerful action on peptides containing proline as (be second amino acid irons the N -terminal. 

u Of 1 fV i a]:» i died pi ibl cthlo^:pt.iiii.«. DPPMV is known to use as substrates 
canons bio! i peptide related to ihc endocrine system, the neuroendocrine system. 

• < fuuclion.s in t so forth It is known that many physiologically active peptides, such 

as the paneteattc polypeptide family represented be pancreatic polypeptide* tPPl nettrojseptide Y 
(NP'Y), and the tik.e. the glucagon/VIP family represented fey vasoactive intestinal polypeptides 
fVSP.t, ghtcngun-like peptide- 1 t'GidMp glucose-dependent msiihuo tropic polypeptides (OIP), 
• i hfeormoi u tetot iGtd.f ; md me like aid the ehemokine family, setve as substrates 

for DP1MV and are influenced by activation/motivation, metabolism acceleration, and tine like (see 
Non-Patent Document 1). 

mm 

DPP-IV cleaves two annuo, acids (Mis-Ala) front the N-ferminal of GLP-I. It is known that 
1 ' i i * de bind weafch t< a Oil 1 receptor, it: has no activating action on fhe 

receptor and acts as an antagonist (see Non-Patent Document 2). GLP- I is rapidly metabolized in 



(6) ypphcatioiNNo :0(?f>-4515< P200- 4 

ike blood b DPP-}\ and the active GLP- i ooneenirat n in 1 is increased hibuion ol 

DPPd V (see Non-Patent Document 3.!. GUM is a peptide secreted from the intestinal tract b\ the 
ingestion of sugars, said is the mam accelerating factor fox the glucose-induced secretion ot wtsulm 
by tlie pancreas. Also, CLP- 1 is known to have accelerating action on insula! synthesis in 
itii beta cells and m acccloratmg action >n Ima cell prohloratjon Motive it 5 known 
tint! 01 P-l receptors also are expressed in the digestive una md in the liver, musetes, adipose 
tissue, and so forth, and it is also known that in these tissues. Gl. P-'t acts on digestive tract aebviiy. 
a.)Un> it id deletion the ynth. i i.nd deg ion >f al a gen likadundepeinient tdms e uptak> 
and til* like Wc are thercfote lookine forward to the development of a DPP-IV inhibitor that it, 
effective tgautst type dialxra nun mult Pel mdthathrin tboul effect such 

as the acceleration of insulin seerenoii dejxmdent on blood sngat lace)., an improvement in pancreas 

cement m ghtco.se tolerance 

abnormality., an improvement in ire.abn resistance, and an on, by raising the (..it? A concentration 
in Mood (see Non-Fal.au Document 4 ). 

mm 

Various DPP-IV inhibitors have been repotted. Pot instance, it has been reported iu Patent 
Document 1 that xanthine derivatives having a pipera/.ine ring or the like are effective as DPP-IV 

i h ii 1 r anient aid 3 ih.at art eri 

e Sun. one oi the like are eSleeiiVi o DPP-P mrubiiot b has Ken repotted in Patent 
Document 4 that sanihtne derivatives containing a 2-«miiJOcycloi)e\vl3raino gtoup ate efteenve a;. 
DPP-IV inhibitors, it has been reported in Patent Document 5 Una condensed imidazole derivatives 
are effective as DPP-IV inhibitors. It has been rqwried in Patent Document 6 that purine 
derivatives are effective as DPP-IV inhibitors And ft litis been repc-ned m Patent Document 7 thai 
xanthine derivatives are effective ;is phosphodiesterase V inhibitors. 
Patent Document P intenialional Publication No. WO02/02560 pamphlet 
Patent Document 2: International Publication No. WCXJ2/06H420 pamphlet 
Patent Document 3: International Publication No. WO03/«04496 pamphlet 
Patent Document 4: International Publication No. WO03/O2496S pamphlet 
Pftlent Documen t 5: International Publication No. WOG3/104229 pamphlet 
Patent Devilment <>. liiiornation.il Publication No. VVCH)4A>riS469 pamphlet 
Patent Document 7: international Pubbeetton No. W0o2/O24o% paaiptilet 

Non-Patent Doeutttent P Edited" by J. f.angner and S. .Ansoige, Cellular Peptidases in Immune 
l t u n.d tit kdvanees in 1 [ S dieme ind fhoka Vol 177 

KNnd'aieni Pxieumein 2 i. IP Knadsen et al , Paiopean loumul of Phanmu.olog\ : Vol. 31S, pp. 
429-435, 19% 

Non-Patent Dncmnen! 3: 1 J. Kieffer ei af. Endocrinology- : Vol 136, pp. 3585-3596, 1 M95 
Non-Patent Document 4: R.A. Pedetsort etal.. Diabetes Vol. 47, pp. 1253-P25N VW 
Summaty of the Invention 

Problems which the invention is Intended to Solve 
0005 

It is an object ok the present invention to provide it novel compound having excellent DPP-IV 
inhibitory activity 

Means Used to Solve the Problems 
0096 

As a result of diligent studs aimed at achieving the stated object, the inventors arrived at the 
present invention upon discovering that the following compound or a prodrug thereof or a 
utical! i ptable sail t ithei ftli e (hereinatlei ibbrevw! la the pi ent nn ntion 
compound :tn some cases as necessaiv ■ j has an excellent DPP-IV inhibitory effect. 
MOT 

Specifically, the present invent km relates lo the following: 
1 A compound expressed by Formula I: 

mm 
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First Chemical Formula 



0 R 1 




(I) 



( where R ; is a hydrogen atom, an alky I group that may be substituted, an atyt group that may he 
substituted, or a heteroaod group that may bo subsimttedt 

R- is a hydrogen atom, a halogen atom, a cyano group, a carboxyl group., an abod group that 
may he substituted, an afemi group thai may be suhsttluted.. an alkvnyl group tha may bo 
substituted, a cydotdkyj group thai may he substituted, an and group that may lie substituted, an 
atalky! group that may i)o substituted, a heteroaty! group that may he substituted, a lieteoaary jailor i 
group that ttiay be substituted, an idkyJeutboiry t group thai ruav be substituted, a cyyhanlkv'burbortyi 
group that may be substituted, an aroyl group that may be substituted a lutteroarylearbonyf group 
(hat may be substituted, aa ttlkoxytairhony] group that may be substituted, an aiyloxycarhonyl 
group that may bo substituted, an aikoyy group that may he substituted, a rvehMbodoyv group brat 
may be substituted, an andoxy group that nun. bo substituted, an arulkylow group brut may lie 
substituted, a betctotuylow group that may be substituted, tin alkvllhio group that may be 
a 1 [tinted oti al.kylsulfi.tr i group that mas tv sub muted an dkyt ui.t-.myi group tha! mar be 
tied mi ardthio grotg that ma< be ui limteJ in a I uhtu 1 group that rn;i\ be substrtuu f 
an axylsulfonyl group that may he substituted, an amino group dial mar ho substituted a carbamoyl 
group that nitty !x; substituted, or a m.trogen-cofu anting saturated iretorooyetic group tha! may he 
substituted; 

R ;! is a hydrogen atom, a halogen atom, a cyarto gtottp. a tonne) group, a rarboxc) group, an 
i . >ttj mav be ubstituted in atketi i roup tha! ma b uhsnttited nth n i t up thai 
may be substituted, a cycloalkyl group that may s-ubstiiutcU, an an! group that may be 
sut '-diluted a heteio in i <uoiip that may ho substituted, an a.ruikv! group that mav be substituted, a 
ueieroarykdkvl gtottp thai mar he substituted, air uikvicarbnmd group that may bo substituted, a 
cycfoalkyicarhottyl group that may be substituted, an aroyl group that may be substituted, a. 
heteroatykarborvi group dial may be substituted, au nlkoxvcarh}nvl group that mav be subs! anted, 
art aryloxycarbottyl group that rua\ be substituted or a carbamoyl group that rutty be substituted. 



IV ts a hydrogen atom or art ttlkvl gtottp tiiat may be substituted; 

B is a group expressed b\ the following Formula A, the following Fomittla lb die following 
Formulae, or (he folio wing Fonmtia D: 
WW) 

Second ChemkaJ Formula 



or OCR' 1 




NH 2 



(where ml is 0, I, 1, or 3; R* is either absent or one or too ate present, each of which is 
independently a halogen atom, a hydroxy! group, on oxo group, an alkoxy group that may he 



(8) 



plication Ke :0(?fV-45 i5(S(P2i!')6-45 i 



.-nibstiruted. an alley 1 grotip that may bo substituted, an and group that may bo substituted, an 
iky I stoop ite >e substituted, an at i, it a earlx>Jcyl group,, an 

« 1 group ihat may tw substituted, or i\vo 
R togefhei i ptes methylene ot ethylene mt am boosl with one or more carbon atoms 
constituting a ring and form a new t ing) 
0010 

Third Chemical Formula 




(where (i)2 is 0, [ f 2, or 3; R* is either absent o< one or two are present, each ot which is 
nl nt! t halo ii it in i h Iroxyl group m >xo group in il) > » up thai m be 
substituted, an alio! croup thai. may bo substituted, an aiv! group thai may bo substituted,, an uralkyl 
group that may'' be substituted, an ammo group that may be substituted, a carboxyl group, an 
alkoxycarbony 1 group thai may be substituted, or a carbamoyl group that may be substituted, or two 
R l "s togcte express oi.ethy k:ne or ethylene, and can bond with one or more carbon atoms 
constituting a ring and form a new ring} 
0011 

Fourth Chemical Formula 



-dm3 

NH 

)m4 



(C) 



(where «)3 and ni4 arc ej l> lyOor l k is either absent o:t one o:t 

of which is independently a halogen atom, a hydrosyl group, an oco group, 
may be substituted, an atkst gtoup that may l>e substituted, an and group Ik 
an aralky! group that, may be substituted, an amino group that may be substitu 
art alkoxycarboncl group that may be substituted, or a carbamoyl group that i 
two R togeihei e po metjiytetn i elh lone aid > ui bond tth one o 
constituting a ting and tortn a new ting.) 
0012 

Fifth Chemical Formula 



substituted, or 
carbon atoms 



3 8 



)m5 



(D) 



3 10' 



NH 2 



(9) v, 'Kjwt'^ :>> - -v- r:>"< 4 i-..\> 

(■where m5 is 1,2 or3:.R s i either absent or one or two are present, each > > ) l jpendeirtl) 
i tt< rn tit drox) [ group an co;o groin, m t ted an Uk 1 

tt mav be substituted, anaraikyi group that may be 
substituted, an amino group fruit may ix> substitute a carboxyl group, m afk.o\yea.tlxmyt group 
* e sobs it r a tai iii e • L or two R logethei e <| res 

t e rcth mduml ml vilh oe rmotc «1 nai m - n tiimm mm nd J on . 
new ring, and R* and R ::; are each .uidcpendetitly a hydrogen atom, a methyl, ethyl. propyl or 
■ >>< 1 m 1 t together expre« a < oloproj 1. eyU«butyl. or eyclopentyl a!o«§ with an 
adjacent cttbon atom) or a prodrug of: this compound, ot a pbarmaeeittically accqrtahie salt of* 
either of these, 

2 The corujxamd. or prodrug thereof, ot phnrtrtaoeutieahR- ;ici_e-pi;ib]c salt o!" these, according to ! . 
whereto R 1 ts a group expressed by die following Formula Id. die following Formula R, the 
following formula <.;. die following Formula tt, the following formula R «r the following Formula 
J: 

mm 

Sixth Chemical Formuhi 




(where Z is an oxygen i)t.oin : Si'Oip , ot hdlxdb : 

R n or R s ' is either absent or one or two are presest, each of which is imfcpmfcntly a halogen 
atom, a hydroxy] groitp, a cyatio group, an alkylthio gtonp, an alb', Isuifnod group, an alky] group a 
[i, an alkox rowj rah i! ill ox rouj rl •■<> R 1 s oi two 
R' '"s together are a (d to G, alkvlcnedtoxy group; 

R ! oidR is either at enl or one or two ire present eachol'whnl t :ndentl t halogen 
atom, a eyauo group, an alky J group, a balonlkrl group, a cycloalb.d group, an alkoxs group, or a 
haloalkoNV gtonp; 

K i,! and R ! 1 ate each independently a hydrogen atom, a methyl., an etip b a cbloiine atom, or a 
bromine atom. 

R !< is a hydrogen atom, a methv b or an ethyl: 

R tn ts a hydrogen atom, a methyl, an ethyl, a evelopropyLoracyeiobutyt; aid 
R 5;; ts a hydrogen atom ot an alky] group y 



(10) v, iKjwt'^ :>> - ~s n < r:>"< 4 t -...\> 

> llu 1 nM>nnd nprvlnt tl t. ! n pn n iuhIi to i t m tbl salt i[ ( h uk nJ»l 
2. wherein k' is a hydrogen atom, a cvuno group, an aihyl group that may be subailuted, a carkxxyi 

] 1 t uj that ma t ut utuied m df <yearb n 1 touj thai mas be sut t t 

an aryl giuup J hat may be substituted, an an luxv group that max be substituted, an arylo^carbmiyl 

ed .m aralkyloxv group that 

may be substituted, an aiwf group that may be substituted,, oi an alkylcarbonyl group that may be 
substituted. 

4 A dipcptidyl peptidase-! V .inhibitor containing as an active ingredient the compound, ot prodrug 
tl eteof i i ph i i ill r-J these t c tin to o:t\ of I to a 

5 An agent tor the treatment of diabetes, contatnmg as an aetjve ingredient tite compound, or 
prodrug thereof, or pharuinccutieslh acceptable suit, of these. uceonlinj: to am. of 1 to 3. 

Effect of the Invention 
0014 

'lite present invention compound has excellent D'PP-1'V inhibitory activity and is useful ;« an 
agent for treating diabetes. 
Best Mode for Carrying Out the Invention 
0015 

The present invention will nowise described m further detail 

In this Specification, Iherc ore no particular restrictions on the member of suhstnuents of each 
lefined by the phrast that nw be ul tunted oi ub.sntrtted ; long a the m tttutiou i 
possible, and tire ntimbet is t or more hahoss other\ym;o specified, the description of oooh gamp 
will also apply to when that group is a portion or a substittteiit of another group, 
0016 

Itxaittples of the "lialogen atom 1 melnde a fluorine atom, chlorine atom, bromine atom, and 
iodine atom. 

If samples of the Atlkyl group" melnde bnera or blanched alky), gtoups with 1 to 6 carbons. 
Specific examples melnde methyl elhvf, propyl, isopropyl, butyl, isohutyf sec-butyf. iert-bntyf. 
pertly 1, isopentyl neopemyh b-eihylpropyl hexyh isohexyl, 1 J-dimdhylbtttyl. 2,2-dimethytbutyL 
o.o-tfnuefttyRMJtvl, and 2-ethy -1 butyl Preferable example:; include linear or branched alky) groups 
with 1 to 4 utrbons Sjxxufte examples of ; ,ueh groups include methyl, etftxi, propyl, isopropyl, 
butyl, and lert-imtyl. 

Ifxatnples of the 'aikenyl group" include alkeny] groups with 2 to 6 carbons. Specific 
examples include vinyl ptopem-i. meihvlpiopem. k bmcnvl and metliylbutenyf 

Examples of the Atfkynvl group" include alkynyl groups with 2 to 6 carbons. Specific 
evmiptcj, include ctfo u\ 1 i -piojx m 1 2 pu p> ml butvnyf pciitynyb and hexyny!. 

lixtttnples oflhe ' evoloatkvt group" mctude eye balky 1 groups with a to 10 carbon*. Specific 
examples mclude cydopropy], cyclobntyl, eyckgxentvh cyctoiiexel, ceclohepty], .idamantyb and 
) i p! m lode ckxsti 1 gi ui ltd .o to i nb ii Sp dice imples oi 

such groups include eyclopi 1. evelo ' 1, cvelopentvl aid cvctohexvl 
0017 

include phenyl, l-naphthyf. ;md. 2-naphthyb 

Examples of the Amilky! group"' include groups in winch an aryl group is bonded to an 
alky lene chain Speed;,: examples include ixenxxt. 2-pheny bihyl, and t-itaphthyimothyi. 

Example* of the ' atkvlene chain"' mclude alkylene chains with 1 to 3 carbons. Specific 
example*, mciu a methylene, ethylene, and trurtethvlene. 



(if) \p. 'Kainni \e - ~ Sl "< 4 

Examples of the iieteroaiyt group" include 5- to llVmatibermoiiocyciie orpolycyciic groups 
containing otic ot «un« as i to 4) heteroatoms selected from among a nUrogett atom, sulfur 
en atom Specific exHmpl laiem'l boa ifurati t 

hit i ,oi 1 kit.Aul i nrol u-oo! l ilu oi l nai-oI l j.mJjoK] p> r oht j«\n»i\! 
pywyl, pyriiiiidxh pytida>:y) ; quinolyl tsoqcunobf toa/olyt. ttasuciny i. temizotyj, indole!, 
t 1 tf ridyj ti j n!h h im j tmi dibctuot'waijvi Inferable esttmpl ittehid N oi 

hereto atom selected from anions a nitrogen atom, sulfur atom, and 
oxygon atom Specific examples ot such groups include pyndyf tlneuyf and fund 

Examples of the betetoatxi pinion of die "hciorenn dalky 1 group" include the gi'oups listed 
above as examples of ibe hekaoary 1 group. 

mm 

1 xatnples of the ill \ ul u j t up m lade ah ] it} - with 2 to -f carbons 

Specific examples include aeetvk proptonel, and bsrtyiyl. 

Is -samples of the -Yyctualkylcarixniyl croup" include exx loaikvkxirbonyl groups with 4 to 1 ! 
carbons. Specific examples include eyelopropvlearrxwl egclcdxutoiuirbonyf cyelopentylcarbonyl, 
cyctobcseJcatbonvb ndatnarny tcatbonyl. and nerboruy karboneh Preferable examples include 
i 4 to 7 carbons Specific examples of sucti ynatps mchide 
cyctopropviearbonyf cs debuts loadxuiyl. eye lopcmy icarbons 1 and esclohexyloarbouyf 

Examples of the "aroy! group" include aroy! croups villi 7 to f I carbon;}, Specific examples 
include bertzoy f Etiapltilioyt. and 2-napitlhoyI. 

Examples of the heteroarvl pnrfnm of the "heterwryluitbwnyl group" include the groups listed 
above as examples of fee heteroaty I group. 

Examples of the toiSkoxyeatEonxl group" include alkoxyearbony] groups with 2 to 5 carbons 
Specific examples include metho.xxxxurbxnvk eiboxycmlxniYb ptopoxycarbonel, 2out'opoxvonrfxinvi. 
and tert-bmoxycarbonyl. 

Examples of the "afxtoxvcarbonvl group" tiiclude aixdoxvonrlxiny) groups with 7 to 11 
carbons. Specific examples include pheiiydoxYcurbonyf 2-naphthy loxv-carbonyf. and 1- 
i ) apt i thy 1 o y c arbo f ty I . 
0W19 

Examples of Die "alkoxx group" include alkoxy groups with t to d carbons. Specific examples 
include methoxy, ethoxy : pro)x>xy : isopropoxy, butoxy, tsobutoxxx seedxuoxe. and teit-butoxy. 

Examples of the "cvcbiafkyloxx group" mchide cyadoalb. loxv gts.nijsx with 2 to 10 carbons. 
Specific examples include cyclopropyloxy, cyeiolxttoxv. oyolopentyloxv. cyciohexyloxy. 

illy idaiiiaiitylos md riorbormd lb Ivtabl c mpl mdud oyctoutky! \ 
groups with 7 to 6 cadxxis. Specrtte example;: of sucti groups are cvekcpropyloxy, cyciobtnoxy, 
cyUopetnylovy, and cy Johexyloxy. 

Examples of the cuixloxv group" include aryioxy groups with <■> to 10 caiftons. Specific 
exjjuptex include pheuuxx 1 -napbthyloxy ; and 2-tiaptuhyioxy. 

Examples of the araikvi portion of ibe otrnlkeloxy group" include the groups; listed above as 



examples, of '.ho aralkyj group. Sjvcuk examples include boutxioxy and 2-phet)yk»thv}oK> 

Examples of the heteroaryl portion of the iwtetoatyloxy group" include the groups listed 
rtxne a ex mi) 1 coary 1 g) >uj 

0020 

Examples of ihe "alkvfihio group include aEkyElhfo groups with 1 to 6 carbons. Specific 
i ! 1 > tl, jthi pi i Ithi > up W» but Jtfiio * but ithio tal- 

;md bcxyltbro. Preferable examples include aikxdtiiio groups with t to 4 
carbons S|>ec»fi e impk f » ft rouj el t» Ih Itbto pi j itf»o isoproj hht 

butyhhio. sec-butylttho, and tcrubutvltlno. 

Bsainple? of (he "aDcyfcutftflyl group" include ull.vl : mlfmyl groups with J to 6 carbons. 
Specific examples include Euetiivb.uffinyd. etiiydsuitnixd. propydsul.tinvl, isoptopvlsuitinyd. 
butvisulftmd. pent} tsulfinvk and hexvfstitti.uvl Preferable examples include afkcfsttitutvl groups 
will) ) to 4 catbons. Specific examples of such groups include metnyEulflnyl cdhyisulfravl, 
propytstflfinvL, tsopropylstilfmy) and butvlsulftuyi 

Examples of tlx; '■ylkykxuhonyl group" include alkylsullbnyi uroups with I to 6 carbons. 
Specific examples include metfiylsultonYk elhylxubbuy I. propvisttJtbny!, tsopropydxultom.i, 

dionyt peniyteull n ! md la I ulf n ! h let 11 t impk m Ink tfl i alt rt 1 rou) 
wilh I to 4 carbons Specific examples of such groups arc :tmethyisuf.fonyh cthylauifoayl 
propy Ssuf tbnyl tsopropylsuifottyL and buiyfsulfbnyl. 

Examples of the "aryhhio group" include arylibio groups \mh 6 to (0 carbons. Sjwciik 
esatnpl.es include phem Ithio, |-iuip]«b> Ithio, and 2-n.iphthyItbiw 

ExatripJes of the "guytsulfinvl group" include atylsultinyl groups with 6 to W carbons. 
Specific csampJcs iudwte pbcnylsnlfmyl MrophthylsuJfinyl and2-uaphtbyfsttJfmy! 

Examples of the "aty Ixulhxnvl group " include arvlsulfony i groups with 6 to 10 carbons. 
Specific examples include phenyl sulfom!, f.osyt. l-naphlhylsoUbnyK and 2-iuiphtby!sttHbnyl . 
(1021 

3 vtmpies ot fhe milt o <. <xs lie group include 5- or 6-raember 

saturated heterocycles winch have one or tw tulrogeu atoms and may turihei have art oxygen atom 
or a suffitr aiorn Specific examples include, pvrrohdug I. umduyotiduiy t. pipcridinyl. mnrpliohnyl. 
tlmrmoiphoiinyl, d«)M)Qiiomorpho3inyl : hexaniethyfetmninyi, oxsrolidinyl thia<ohdmyi, 
imida/Mklinyl, o\oimidazo3idmyl 5 dioKoimklazolidiny L oxoowoliditiv L dioxooxazohdmy} 
dioxolhtazohdmvb teirahydroturum \ and tetrshydropy ndtnyl. 
0022 

Examples of the substttuenl in the -alky 1 group that max tie solxsptmed" include { 1 1 halogen 
aiotn.s, (2) hydroxy 1 group. (3) cyano group. (4) cartw) group. (?) cvetoalkyl groups that may be 
utctb t jarylgrotrp that ma be sut titoted ! niti en-contiiimn heter md roup drat 
may be substituted, tdk) arovi gixmps that may be substituted, ft.'} mtrogen-eotikhtung 
heteroarykarbonyd groups that may tw substituted, ■ 10; arylamiiioeaibonvl groups that may tic 
substituted, ( 1 1) ratrogen-coniaitnng hetotKuy-lfanmoctwbwtyl groups that may be substituted, i 12) 
arybxy groups that max be substituted. (13) arx dsullbtiyl groups that max be xubxntutech (14) 
tllom i groups tun may ki subf.utuied, !ddi alkoxt groups thai may be substituted.. (16.) 
cyctoalkyloxv group> that niay fie sufisritiitcd, ■ 17 i alkoxy earboiird groups that may be substituted. 
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f!8) auylcsxycttrfeony! groups thai may be substituted,, ()9) amino groups thai may stibstimted, 
t2<>) oadxunoyl groins that may be substituted, (2\) aJkvisull'ooy t groups, (22) vinyl group:-; thai 
may be substtiutal. (23) cthvny) groups thai may be substituted, (24) aitisatykixy groups thai may- 
be substituted, and (25) alky ityloxy groups that may be substituted. 

Some of the items f I ,) to (.25; listed above will now bo described in detail 

mm 

Examples of the substimeiit.s of the cvcloafkyl groups that may be substituted" of (5) above 
me hide iky] gi grouj nd j flu titte torn 

Bsampic* of the mb-auuems of the xttxl croups thai may be substituted" oft'b? abovw include 
the following, 
tat a hydroxy! group, 

(c) alkyl groups, 

(d ) eycloaikyi groups, 
(c) alkoxy groups, 
tfta dnnlkrlo^ smap 

(g) alkyl groups substituted with a halogen atom or art alkosy grout) ''such as tiuoromethyl. 
Oil loroHKthyl trifiuoromethyl 2,2aih1uoroethyl 2 2 2-tnOuora thy I pedluoiwthyl 2-ituoro-i- 
( tluorometin diethyl, I ddiiluoroarethYi)-2:2-dtl!noroethyl mettaxymetlrvl etlnxamethvl, 
methox\ ethyl, ethovy ethyl, methoxy propyl, and ethoxx propyl;. 

(ed with a halogen atom or aa tik group tch is i'lttor netlroxy 
difluoromethoxy. ttifluoromeihoxy, 2,2-d»lhtoroettto\v, 2 ,2,2-induoroethoxy, t-xarfluoroethosy, 2- 
fluoro- 1-( tltica'omethy 1 fctho yv, I -i dn1uorom.ethy 1 >-2a-di]"hiotoethoyv, roethoxxmetho xv, 
ethoxymethoxy metimxyethoxv, ethoxyethoxv, meihoxvpropoxy, and ethoxypropoxy), 
(i) phenyl groups that may he sulai ilnted with the following ( aa), (hbt, or (ec): 

(aa)atkoxx groups that may be substituted with a halogen atom or an alkoxy group (such as 
methoxy, eihoxx, proraxx, j«>pi'0jx)xy, bntoxyy isobntexyy xeedxttoxY, tect-hutoxy. fluorometlwxy. 
ditluoroniethoxx. tnfltioromethoxxy 2 2whf!noroetboxy, 2.2,2~tt)i3uoroeiho>;y . peril uoroethoxsx 2- 
fluoro-Hflttotonjethyl.iethoNy, Hdifluorometby1y2,2<unu«roet!iosy, meihoxvotethoxy, 
etoyroettioxy, nie&oxyeihoxy . ewoNvethoxv . im th a , } ioi .x or cUioxypropoxv t 

(bb)ati alkyl group thai may be substituted w ith a halogen atom (such as methyl ethyl, propel 
tsopropyi, butyl lluorornethvl, dirhtoromerhv] tii iluorometb.yl, 2.2-diflnotoetbyl, 2,2,2- 
rintioroethyf peril ma\>eihy! 2-fltioro-d -t tharometb lull I «r Mdifluorometbyt>~2,2- 
d b io i ethyl i 

('cc)a halogen atom, 
(i 1 a cyatto group, 
(k) earboxyf groups, 
(l)aikoyvcrtttx>t)y[ groups 

(tit) carbarn, ml groups that max tx: substituted with an alkyl group (.such a:; carbamoyl 
methyleafbamoyl dimelhelearbarnoyl etlr, fearbamoy], and diethylcarbamoylX 
Cut aryisiiitonYl groups. 
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(p)eOiYlenediu o -1 

(q)puenyioxy. 

(M>25 

B> Hipk of* tht mtt n maitim hetca a Imtli Ditto i icteixtaiyl ronps 

lint) ma> be substituted" m (7) above include 5- to liMnerobia cyclic groups with 1 or 2 nitrogen 
atoms. Specific examples in.chtdc pvnoM i.ntidazolvl, pvttttolyL pyridy!. jyi-xmiidiny U pyiadinyi. 
pymkcmvf qtimolyl. tsoqttmolvh tna.yolyb tnazinvi, t.etrazohf tndolvl, tundazed ,2<rpy.nctyf 
naphth l:i 01*1 tjuiti<>\ai)nc] 2-i{iun<dmottv1 and 2-> «>- 1 ,2-<Blivcfa«>^HmoHn-4-yl 

Examples of the substituatt in the 'introgen-cowmuing heteroaryt groups that t»' be 
substituted" include: 
(a) a hydroxy! group, 

{c} aliivl croups, 

(&) alliyl groups substituted with a halogen atom or an alkoxy group fsuch as tiuorameihyl 
difluommethyl.. trifluot'otnethyl. 2,2-diiIttoroethyI, 2,2,2-tnfiuoroettr, i, [xailuorocthyL 2-fluoro-l- 
t,ntioi'omel.hy!)elhyh H - diniu>sxtincthyl!-2.2-UiniK>Toclhy{. methoxymethoxy, emoxymethoxy, 
ruetrutxyeiboxy , ethoxvethoxy itxthoxyptopoxY. unci cllioxvpropoxy !. 
(e)aJkoxy groups, 

<0 afko'cy groups substituted waft a halogen atom or art alkoxy group {.such as. tluoremetboxv , 
difluoromeuiiwy, trtfluoroniethoxy , 2.2~dtfiuoroethoxy. 2 : 2,24rinnoroethox\ : perfluoroethoxy, 2- 
fluoro- ■l-i'fltwToitieihyl.Kthoxyy Mdiflstotoxnefhyl > 2.2~<ii0ui»wh(»vy. meilKxxytiiethoxY, 
eihoxvmothoxy, niethoxxetboxv. ethoxx ethoxy, inethoxyptopoxxx and rfhowpropox) ), 

(g) a cyano group, 

(h) carboxy! groups, 
utalkoxyatrbony! groups, 

(j; carbamoyl groups that may be substituted svttli an aJkv] group f'srte.h as catlxaniocf 
meilndcarhamoy I ditnethy [carbamoyl, cihylcarbaiuovi. Mid diefltykutbamoyl), 
(k ) atyl groups, and 
(1) amino groups. 

mm 

Examples of the subslrtueni in the aroyi groups thai may tie Mtbstiittted" of t'8t above include 
those listed as examples of die subsument to chc ' ; xnx 1 grottps thai may be substituted" o.f (6) above. 

Examples of the substirucni itt the "Tiitrogcii-^mtuimjig heteroanlcurbonyl groups that may be 
substituted"' of ify? above include those listed as examples of the subslituerit of the "litlnigett- 
n heteroitty I grottps th 

Examples of the xubstituetit us the '""arv laminae. udxuiv I groups drat may he substituted" of (10i 
above include those listed as examples of dee stibstituent of the • any) groups that nitty be 
substituted of (6t above. 

! camples of the subsbtuent ttuhc tun >etK m a n t t tg ih t 

may be substituted" of id b. alxive include those listed as examples of the subsiitueirt of the 
■mitrogen-eotiiartiing heteroatvl groups that nitty be substittHccT of i 7) above. 

Examples of the subsimient in the "aryloxy groups that may be substituted'" of (52) above and 
1 1 atylsuil i 1 t ma be sui Muted xl: (13 ibove mc hide tho.se listed as examples of 

the sttbstiiueni of the "an i groups that may be substituted" of (6) above. 
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Exampk >i k msikyl rtion f the f roups that may be sutejiwted* of (.14) 

above include those listed as example I t f >mups above 

Examples of the substitttent in the Aaalkylsuiibm i groups fern raav be substituted" mciude 
tb <ted ;» esJtmpk of the ubsfttuooi of the ai>I group that may be sabsttttaeT of (6) above 
««27 

Examples of (lie stibstnuent m the balkoxy groups that may be substituted" of CIS) above 
iuehtde the following; 
tats hydroxy) group, 

irb - i groups 
u; ) ab.vl oroi.ipx. 
id) alkoxy groups. 

(et aikyicarbonv ioxv groups (such as methyfcarborivtoxx eihvioarbonvlovp propvlcarkmvioxy, 

ropyli i i v. but k uUm ko «uJ tcrt-bmylem-fxKtylox) .) 
(ft atkoxytajrhraiy) groups 
(go amino groups substituted with an aik> ! group, 
ih) carbamoyl groups substituted with ati alky) group. 
tOsuttamoyl groups substituted with m alkyl group. 
(j)«acicto groups substituted with m\ aikxi c.c«>ttjx. 

fkt aikoxycartxtuvioxy groups (such as mcthoxyc&rbom hxy, efhoxycarbonytoxy, 
2-projxtNycatlxmylow. and teUdyotoxveartionvJoxx y 

ill cYUoahvvh>x\unbonvk>.:xy groups (such as exdopenh loxycarbonyloxx, 
oYclohexvioxycajIxMivloxx. and cyclobeplyloxycarbonYlo.xyk 

cu> t gronj s lit tt in t be lib tifut t witli 1 ti if got) t ni i in iJJ > j m ( u h i i h n S 
- i pii -ti mi I 4-Ouorophetpl 2-ohlotophettyL s-t blompheitvl. 4-chlo(ophenyb 

2-methoxy phony !. .vuiethoxvpheuv t. 4-ttictlio\yphe«\d, 2-ethox\phcny! 3-ethoxypheiiyl t 4- 
ethoxyphenyl. 2usopix.'po:<ypheuyi. and aosopropoxyphem'!). 
(n) S-.RKfliy],-2-oxo-l >dioxoto-4-yt 
(o) Smvo-24eunhvdyoiuranvi. 
(p) l,3-dibydro-"-oso- MsoWm/ot'umnvl, 
(q) tetrcihydrotwaay l 

if) mtrogeu-coritaming saturated beteroevcht group;:. 

alkoxy groups substituted with a halogen atom or an aikoxv group tsuoh as fluoromehu.yxyx 
difhiorranetttoxy, irifinoromethoxv., 2/>-difinoroefbox\Y 2:2 "2-tnO\«>roeihoNY. |>er!luoroethoxy, 2- 
fluot'o-bitluoroiiieihylsethoxy, ] -t difluorowetlrd>-2.2<bfluoroethrtsy, mehroxynietlroxy, 
eihoxx methoxxx metlwxYethoxv, e.thoxxethoxxy methoxypropoxxx and etlwxvpropoxy t. 
(t) oyekKilkvl groups, 

tut cycloalkyl groups substituted with a halogen atom or an aikoxv group (sue!) as 
2-)hioroeyc)optopyt. 2-mciboxycvclopropyt. 2-fh)otocve)ohuty) :<dluoroe\x:]obtity!, and 3- 
nxethoxyoYclohutyn. and 
(v) halogen atoms 

mm 

Examples of the substttuent in the i; oyetoa)ky)oxy groups that may be substituted" of (16) 
above arid tire • ; alkexxeaibonvi groups that may be substituted" of ( 17} tneUi.de those listed as 
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examples of the subsutwsstt m the "stlkoxy groups that may be substituted" of (1 5) above. 

Examples of the substituent in the "aiyloxycailxmyl groups that may be substituted" oft! 8) 
above include those listed as examples of the substiiueni in the "an! groups ihat may be 
rmbstiiufed" ofibl above. 
«M)29 

Examples of the substitueul in the "amino groups that mas he substituted" of i'lP) above 
include the following; 
uu atky t groupss 
(h) afkyftairbonyl groups, 

(c) atoy! groups, 

(d) alky Isitlfottyl groups, 
(eiarydxiilfonvf groups. 

groups Ihat imt b< ai i i u Is of the substimem mel i toms it k 1 

groups, mid aikoxy groups). 

• vcarbon Imcth 1 gr ep- t tin cutbon jI m t til. methyl portion ma} lx uhsulng t oaf 
one of two alky t groups, and the two alky] groups, on the carbon atom oi the moths t portion mas 
bind together to form meiopropvf mdobutyl or cvclopentyl along with tire carbon atom of the 
methyl portion), aaci 
tin aralkyl groups. 

Ati example of an amino group that may be substituted tf.fi i ttmdes. 

0{>30 

Examples of the subsiituent in the "carbamoyl groups that may be substituted" of the (20) 
above include atky t groups The two substime.nts of the carbamoyl group may bind together to font) 
pbatf heterocyclic ring which ma contain c;ahoti mitogen or i gen tteh is j>ynni fix 
(that may be substituted with a hydroxy! group)., ptpendine morpholine ifuomorpboiine. 
hi< rphnline < xle thiomorpholine cfio ide ptperasmc t the sun;n en item <st the ptpsja/nie ma; 
be subsirtiikxf with methyl or elhv! t. or the like. 

Specific examples of the "carlxamoy 1 groups that may be substituted" include carbamoyl, 
uidliylearbainovl, dimethvlctirlxintoyh ethylearhamovl, diethyleattximovj etbytmctbylairhrimoyl. 
methytprupyiearbataoyl cydopropylvarbiimoyl.. eycbpTopydmethylcarktmoyl. pvm.didmocarbonyl, 
p^pera&tocarbaHyl, and tncupbolinoeafbonyl. 
0031 

Examples of the subsiituent m (he "vinyl groups that may be substituted'" of i'22) above 
include halogen atoms and alkyl groups. 

Specific examples ot substituted may! gnaips metude t ■■propylene. g--meth\J-d -piopyteac, and 
2-ehloro-l-propylene. 

Examples of the subsiituent in the •"ethynyl groups that mas- he substituted" of (23) above 
include alkyl groups and eyeloalky 1 groups. 

Specific examples of substituted ethynyl groups include ethyJidyne, propvlKiyne. and 2- 
cveloptxipybPethyikhme. 

! samples of the tik^lo. s> roups th.u mo b m" tiiutul of ( 2h tb^e md the 
"iilkynyloxy groups that; may be substituted" of (2:5) include those listed as examples of the 
tbst ueni in ti'ie alkenvi groups ihat maj !xe substituted m a!k nyl en up that ma b< 
substituted" discussed below. 
01132 

Examples oi' the subsutuent m the L alky lth.ro groups that may be substituted." -'alkylsulfhiyj 
uhat tray be substituted eludes 
.v « eplesot lire .ubsuiuesit m the atrove-tnentioued "alkyl groups thai may be snbstttmeds' 
0033 

Examples of the substuuemt in the "alkenyl groups that may be substituted 5 * and the "alkyityl 
groups that may be substituted" include the following: 



(17) v, 'Kjwt'^ :«» - -v- r:>"< 4 i-..\> 

H) a hydroxy! group, 

(2) halogen atoms.. 

(3) aiky; groups, 

(dt alkyi groups substituted with a halogen atom or an alkoxy group ('such as tluoronrethyl, 
0u< ntluorotn i till ty t inf! lb' 1 jwrtltt moth; 1 2 Ouort S 

( iluo«mieJhy l}dity 1, i -(difluorome«byl)-2^-diiliK»oe{hy!, tnethoxymelfeyt, dhoxyraethyl, 
xne&oxydhvt, etboxyethy L mrthoxy ptopy L and otlioNypropyl), 
(S) alkoxy groups, 

t i 1 tted Ult bids oti i! m i il Ikoxx <i opt not ( On n Kill 
n the 2 ,2 fiflnot alio 2 MtiOuo! ih< perlluoi thox< 
flwro- 1 4 Jluocoruethvl jahoxy . M(Jinuotortie«hvJ^2.2-diO«ort<e»hoNY. muh.< »it«rtti»' 
ethoxvmetboxy, .nh:!hox;yeiboxy. ettu.exethoxy. methoxypmpoxy. and ethoxx.-projxy.g t, 

(7) phenyl groups or atoy! k u\ ktuicd nit tti loHi hlhh bb.),oficc) 
(;t;t) au aftoxy group thai may be substituted, with a halogen atom or an alkoxy group (such as 
metboxy, eihoxy, pmpoxy. isupropoxy, butoxy, isobutoxgx ? *x-bittoxy : (ertdxttoxx, nuoronteibaxy, 
diOuoromahoxyy triiluoromethoxyx 2.2~iiii]tK>roclho\v. 2,2.2-innuotoetboxy, peilliwroethoxyx 2- 

rometl i i i i • jot Ho U2 2-ilp]iK-iuetlx>\ methoxymiethoxv, 

ethoxymdhoxyx m.etboxyethoxyx cthoxyethoxv, ntdhoxypropoxy or ethoxypropoxy), 

i (such a:-; methyl, etln 1, propyl 

tsoptopyl. butyl Ruoromethy!., ctinuotoriieihyl trtlluoromeihvl, 2.2xhf3uoroiiihvl, 
2,2,24niliioroethyl, pertluoroelhyl. 2-tluoro- i fhmrmnethyl ythyh and Mdbluoromethyi>2.2- 
dikinoioulbxlg and 
Ccc ! a halogen atorti, 

(8) a cyano group. 
,gn, a, hoxvl groups 

(11) carbamoyl groups that may tie. xttbsttmted wtlh an alky! gtoup baton as caibamovl, 
melhyicarbamoy L dimethx [carbamoyl., eihyioarbanioxi. and diethylouEtxxttloy!), 

(12 ! alkylsulfonv! groups, a.nd 

( 1 2) phenyloxy. 
«034 

Bxamptei of the xubontuettt in the " t ycl*»aI3kyl groups that max be substituted" include those 
listed as examples at the subsiiiueni in the (5) - eycioalkyj. groups that may be substituted" as the 
stibstituent ot' the atxnxxmeniioned -alky] groups that max be substituted " 
0035 

Examples ok the substituent uf the "optional h substitute.] an- 1 group" nudude die following: 
(1) a hydroxy! group. 
(2; halogen atoms. 
bViuikvi groups. 

(-It alkyl gronps sntxstiuited oath a halogen atom or an alkoxy group osneb its tluoroinetliy t. 

i fhvl ~2 htluoroethyi 2 2 2 trjllm roetby I pedltioi eib 1 2-fluoro-l 
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ie;byi)etby[ Kthihuoix flt»toeth> r^uboxvmethyl thoxymeihyl 

indhoxye-thyS, etl'ioxyelhvl, ■methoxy propyl, amlethosiypropyJ.!, 

(5) phenyl group:; that may be. sitbstiiittal witti the foilovung (aa), tfbb). or (cc)' 

(aa) an aikoxv ^xmp that may be substituted with <i halogen atom or an alkoxy group (such a* 
> eiho> j» pox? isoprr>])ox_s hutoxe isobutoxy at but«>p tett-but \x flxtoroinetlm; 

1 utl i t eth t rOui jt eth< xa 2 
fhK!]'o-l-(Hst0:ton!eiiiy1tei)K!xy, 1-i dfiltroionicihvl h2.2-dr0uoroeiho;iy, metbosynieiksxv. 

--a ictlioxy nielhovyeihox: eihoxyutbox; mctho\ypropoy> and elhowpropoxy ) 

cihvi. propyl, 

> - 1 butyl iluoronuahvl, ditltioromethvk tmluorometbvL 2 ,.2-cf ift«oroethy 2,2,2- 

artd l-ubnttoiotiiethyl!-2.2- 

diOiioroeJhyi),. 
(cc) a halogen atom, 

(6) a cyan© group, 
C7 )a carW group, 

<8) alkoxycatbonv i groups that may be substituted wuh a halogen atom i such as methoxy. elbo'<\ , 
propoxy, ixopropoxe. batoxy, isobutoxy, see-butoxy, ieri-hutoxy, }']uo«>meth«\ycuj-N>nyL 
<. t tomegtoxvcarbonyl ?.-difttioroet!iox< «i a I 22.2-trifluowcuK cartway! 

metboxycarbonyk and ethoxx eurbonxl), 

0) carbamoyl groups that may be mbsomted wtth att alkyl grout) (sue!) as catbamoyl. 
mdliykarbamox 1, dtrnmbs Icarbamoy I. ethvdcarhamoyk and dtetbv kaatxanoyd ),. 
(10) alky biiliony! groups, 
f 1 1) tnethydettedioxy group, 
i 1 hvfcnedn imp 

Hat pbcnyloKy groups that may ix: substituted (example* of the subaituent uaJude halogen atoms, 
alky l groups, and alkoxy groups), 

(14) uitrogen-contaimng saturated heterocyclic groups much as pvrrotidmyh pjpemlmy}, 
nn ipholinyl, .aid pqxara.'myl ta mtrey.eai atom oi the ptperamoyl amy be substituted wifti medal 
ethyl, or propyl, for example)), 

(15) a hydroxy! group, an uxo group, a ujrboxyl group, a cartxxxvniethyl group, an alkoxyearbonyl 
group, an afkoxyearixaiy talkvl group ie.g, methoxycatbonylinetby f. ethoxycatbottylmethyl. or 
isopmpoxycM'lxiiivlmethyf t. an alkyl group, a tluoroalky! group to. g . nuoromeihyl. diiluoromefhyf, 
tnOueaomethyi, 2,2aldluimoethyL 2 ,2,2-irifliioroetbyi, or periluorocthyi), ati alkoxya.ikyl group 
(e.g., motboxymethyt, ethoxymetbt 1, or i^pmjxwcmefhy)), a cyxlodkadoxyalkyl group (e.g., 
cyelopropyloxyruethyh i djmi k all I 1 1 cyefobutyfow). m atkoxe group, i c\ctoaJky5oxy 
group, or a cycloalkyloxy group U»l may be substituted with a halogen atom (e g. } eycloptopyloxy , 

* t but k-o cyelopentsloyy, cyclohexyloxy. 3-carboxycyclobut>- loxy. 

a ba a-etlioxyoarbotiylbutyioxx 2-methy leycdopropyloxy 2- 
ht< m i i i Chi yeyck.-bui lose 5-tln t e> lobutykoa 5 '-diiluot m lobubkoe 

and ;H2~!1uoroelhyh>syciobut\ ioxxyt 
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(16) a hydtwcyl group, a« oxo group, a earboxy! groups an alkoxycM>onyl group, a cycloalkyl 

i th group , i I tot titait i nj thai a) ») 

tutted uc:h j\ i >r ( mcniba t tctocydic grcmp having m " en itom 
specific examples of which include teiiuhydrofuranxd and tetailp. ciropyraiiyh examples of the 
'ii mem inch 1 i uom an < coup and m itkox< group) o» an alkt 1 grouj hi it 
may be substituted with a halogen atom (sueh a;-, methoxx, cthoxy, propoxx, i:.opj'opt>xy ; butoxyx 
ii cc-bulOK ien-but h Iro th eailx m Itn tnetho id nUm im 
t t tho te'rt-but carbon iineth cioproj hneth x< c clobta hneth i 

niciiioxynidkixy. cikixvEtiefitoxy. mcthox>c-tbo*y 4 cthoxy ethoxy. isoptopoxysaelhoxv, 
cvehHH'opyk.'XvmefliOxy, eyclobuty Ion> wthoxy, lluoronniihoxxx ditluoromefhoxxx 
tiiOuonitrteibox) , 2,2-diiliioEocthoxv, 2.2,2-tttiIuor<x:thoxv. pertkoroetluxxyx 2-J.Iuoto-I- 
(tluoroinethvl Kahoxy, and J .!;.hj]tior«meih>1)-2.2-iljfluor<H:iho>:y ), 

( 1 7) diOuoromethyknedioxyx 

( IS.! aBicuyJ groups that may he substituted with a bafomt atom (..such as vinyl, propcttyL 

pmpeny! buu.w 1 ml metbx Ibutem ]), 
ii'J) amino group;, that max' Ixx substituted wsth an alky! ytoup (such as ammo, mothybumno, 
efelammo, propylamine, ttimrthytamiito, metirykthylamino,. and diethylamino), 
(20 ) alkylairborei groups.. 

(23) aikykurbonyloxy groups (such as methykarbonyioxy, clhvlcarbonyloxy, and 
isopropyfcarbonyloxy).. 

(22) eyeloalkyf groups that may fie substituted with a fluorine atom ("such as cxeiupropvf 
cytdotmtyl, eyclopentyL 2- tluorocyck.'propyf 2-0uoK>cyckbu(yL ?..fl«OK)cycfobulyfc>clobutyl. 
adauumtO. and norbornvl), 

(22) jsicj cycloalkylcarfiwvl groups that max be substituted with a fluorine aioni (such as 
cyelopcopykarbotiyL. 2.fluorocycIo|Mropfylcarix>«y 1. evclotxuvloarbonvl, and cxxdopeutylc&rlxntylj 

(23) groups expressed bx' (he following Formulas 11 to T8: 
0036 

Seventh < thinn ;.l Formula 




(where' R T either absent or one or more are present, each of which is imtefjenctotly a halogen atom, 
a bydtoxyj a roup, an oxo group, a carboxx-i group, an alkv! group dual tnay be substituted 
(examples oi'thc snbstituent include halogen atoms tend alkoxx groups y an aikoxyearbony! group 



(20) "xppiicattoti'No :0(?f>-4515< P20<> 4 

hit xu\ tv ui Hi i 1 it i ti 1 1 IhoM s^rottp-, i Ji 

alkoxy group thai may be substituted ■ examples of the subsmueut include halogen atoms and 
alkoxy groups i. a enrbamoy [ group that may be substituted i examples of the substht.teui include 
a&yl groups), or a saturated heterocyclic group - . . \.nyl group (examples of the saturated 
hetctocydtc group mthide 5 ot niomfx t ig one ot two oxygen 

atoms, nitrogen atoms, ;«hI% sulfur atoms, specific examples ot' which include tetahydrofu natty 1, 

ilidinyi. 

pjpenduty], pipcrazmyj, mndasoiidiiryj, oxas.ohdmyb and tlna/olidinyl), ot two R : 's togetfhel 
express methylene. eth\ June, tnmetlg tene, tetrametbylene or butem, lene and bond to oue ot two of' 
the earlxm atoms constituting the rug; to form it neve ring !. 
«B7 

Examples ot the subxtituents in the "bcteroutyi group th;>t may be substituted.," "unutbvt group 
i t> sul (ituied troy i group that tnay be- 
at i i . } ii 1 r oup that tnav Ix-. substituted/' "an ioxycatbony 1 group that may- 
be substituted," "atyloxy group that may be substituted," "aralkyloxy group that may be 
tl t iter] itetefoaty too group that ma; be ail butted trylthio grottj that may be 
at ituied arylsuifmyl group that ma; be substituted aid an lsubtonyl group that ma; b< 
substituted mtludi those h-aed ^ cxanu k- o! ths ubumxut m the lUoc nu ufamcd amy 1 group 
that may be substituted " 

am 

Examples ot' the substttuent in the "alky 'curboiiyi groups that may t>e substituted" include 
halogen stoma, alkoxy groups,, and cyeloalkyl groups. 

mm 

Jsx.atitpies of the snbstiiuent iix the ''•cycloalkylcarhortyl groups that way be substituted'" 
inchute halogen atoms and alkoxy groups 

mm 

Examples of the .substituent in flie "alkoxy groups that may be substituted" and the 
"aJkoxvcarbony! groups that tnay be substituted" include those listed as examples of lite substituent 
tit (15"! the 'alfoxy group* that may Is; substituted" as the substttuent ef the above-mentioned 
"•alkyi groups that mas be substitute!." 

mm 

Examples of the subsntuettt in die mvcloalkyloxv groups that may be substituted" and rbe 
"cveioitlfyliixyeurSsinyl groups thai may be substituted' melude those listed as examples of the 
sttbstmietit m i'5) the ••cyeloalkyl groups that mas he subst pitted" us the sttbstiatent of the above- 
mentioned "alky! groups that tnay be substituted" 
0042 

Examples ofihe ;-.ubstiment in the "Satiruo groups tbat mm' be substituted'"' include ihose listed 
as examples of the snbstttuent in ( 1 b) ibe -ammo groups that may lae .substituted " as the snbstitueni 
ot* the above-mentioned "alky 1 gtottps thai may bo substituted." 
0043 

Examples of the subs.ti)uem m the "carbamoyl group that tnay tie substituted"' include the 
foliowmg: 
(Paiky i groups, ot 

(2)ary! groups tbat may Ik substituted \yrib the following taat, (bbg orieey 
faa) a .halogen atom, 

<bb) tit! atkoxy group ttiat may txs substituted with a halogen atom (stteli as metbosy, ethosys 
propoxy, isopropoxy, butoxy, isobutoxyx see-htuoxy, tcrt-buto\y. fltioromethoxt . ditluoromethoxy, 
to.flii i mctho>:\ 2 d-dilluocoethoxyy 2,2,2-ttilIuoroethoxy, j!et:fhtort:«thoxy. 2-fiuo:to-l- 



(21) v, iKjwt'^ :>> - - v- r:>"< 4 i-..\> 

t llnoK-Hivtrn hetnox^ ot bmndth nmu >}v 1 < s „ Ottka u iK"i 

i i \ 1 i 1 gu-n atom uch » methyl cthxl propyl 

rsopropyi, butyl, methyl, ethyl propyl, tsopropyi. butyl [sic]. i1uofo:mcthy] . difluoromethy 1. 

i methyl 2 I diilm r eth ! 2..2,24iTfiiioroetho,i perdum thy I 2 ilm.r I 
(fhtcuxmiethyiyahyi. ot I -(JjiluoronietSn l>2 2-titJ'iootoethyf). 

Specific examples of the "carbamoyl groups that may be substituted"' include carbamoyl 
uietliydcarbafnov]. dimethylcnrbtmtoy i. ethy Icadxtmm. 1. ciiethyicarbamovi ethy Inicihyiearbwnoyl 
pheuy [carbamoyl, and pheuydutethykarbainovj 

The two suhshtuents of the carbamoyl gtoup may bind (pettier to form a 5- to 7-mcmhcr 
lipha hcteroi cU cvhjch ma contain carbon nitrogen ox on ot tilfut uoh * pyrrolidine 
pip lit* roorpboho tduomorpholme. tinomotplioiinc oxide, thiomoipholine dioxide, or 
pi pet . tic >a nitrogen atom of the piperazine may be substinaed with methyl ethyl, or propyl; 
Spec-ilk example include penohbino nbam I ptpeod < 'it Imocarbamoyl 

mm 

Examples of the substituen! m the '•niirogc-ii-cimUiimiig satumted heterocyclic groups that mac 
be substitute!" include die following: 

(1) halogen atoms, 

(2) aScyl groups, 

O) alky I groups substituted with a halogen atom or an alkoxy group ('such as iluoromcihyl, 
difhtorometb 1 ttiftwmnnctJwl, 2- tluoroeihvf. 2.2 ■dtiltioroettg L perftttoroediy t. and mcihexvethv b 
pit alkoxy groups. 

id) alkoxy groups substituted with a halogen atom or an alkoxy group <stieb as fhtotoniethoxv. 

diOuoroinethoxy tiithioromethoxy metho>:vuiethoxv r . ethosmrnethoxyx methoxx ethoxy, 

eihoxyetboxy r methoxypEopexx. and ethoxy prorxray), 

(b)a cyauo group, and 

(7) an oxo group. 

0045 

When two R 5 's, R*% R ? 's, or R''s are present, they may be on the same or different carbons. 

0046 

When we sac that two R v \s f R. : 'b. ; R. x. oi hb's togetbei express methylene or ethylene and 
bond with one ot mote carbon atoms constituting a ring and fotra a new ting, we mean that they 
form a spiro ring or hkyclu ring tlirough the same or different carbons 

When we say that two R ! "s together express methylene, ei.hviene, lrimeihvkne. 

bond to otto or two of the carbon atoms constituting the ring, to 
font! anew ring, we mean that tires" term a spuo ring or bicycle ring through the same or diftorem. 
carbons. 
0H47 

Examples; of the "hatoalkoxv group" include alkoxy groups with 1 to 4 carbons and substituted, 
with a halogen atom. Specific examples include fhtoronteihoxv. difluoromethoxy r and 
tTitluoromcthoxy 

mm 

Examples of the "baloafky I group" include alley! groups with I to 4 carbons and substituted 
with a halogen atom Specific exaropi it 1 ' d t i r . > *' ritiuoromethyl. 2- 

tluoroethvl, and pcrOuoroethy) 

mm 

Examples of the "Co to C ? alkykmedioxv group" include methylenedioxy, ethyfenedioxyx and 



(22) v, iKjwt'^ :>> - ~s n < r:>"< 4 i-..\> 

trimethykmedioxy. 
0050 

The term '-prodrug" here fitters, to substances ihat are readily hydrolyzed in the body to 
present invention Specific examples include compounds in 
1 ch tin tmmo grout >f the comj wide pc ssedb; Potmnk J is cbaived from N'HQ Q bore is 
defined as follows: 
O) 
0051 

Eighth Chemical Formula 



^ CH 3 

°Y° 

0 



(4)-COOR M 

(In the foniwtaSj. R : " is 8 hydrogen atom, an alKyl group, or an aryl group that may be 
substituted; R 5! and R K are each independently a hydrogen atom or an alkyi group, R ;J is a 
hydrogen atom, an alky! group, an atyl area!}), ex a te) group, and IT' is an. alkyi group or a 
benzyl group. ) 

ITefctabfe examples of Q include die group oft i i and die group;: old a;. Preferable examples 
of the groups of Oi include groups in which R' ;! is a hydrogen atom, R' :i is a hydrogen atom, 
methyl, or ethyt, and K ! is a hydrogen atom, methyl., or ethyl. These comjxiutids tan be 
manufactured by a conventional method (such a* J. Med. Chem. 35, 472? (1992), and WO 
01/40180). The prodrug may also l>e one which changes bach to die original compound under 
logical condition is described in Dm lopmeui a PharuiaeeuiK t Vol 7 Mo! rdat 
Design," pp. 163-198, Hirokwa Shoten, 
0052 

b.vsm'ipks of die '•pharmaeeulicallv acceptable sad" utclade inorgamc acid salts such as 
hydrochlorides, hvdrobromides sulfates, phosphates, and nitrates, and organic acid salts such as 
acetates, propionates, oxalates, succinates, lactates, malates, tartrates, citrates, maieaies. furaarates, 
rnetiianesulfotiates, benzeu&sulfonates. p^ohteuestilfonates, and aseotbates. 
0053 

The present invention euoorupasses compounds expressed by Fotsuula 1. prodrugs thereof and 
phannaceutjealh acceptable salts of those The present, invention also encompasses hydrates or 
solvates (such as ethanol solvate } oi' those, Furthermore, the gmesent invention encompasses all 
tautumers, all extstmg stereoisomers, and all us-iel torms of the compound Hi of hie present 
invention. 

Examples of the compound of die present invention ate given below, bm tire present invention 
compound is not limited to tftese. 
0054 
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Ninth Chemical Formula 



R 2 !s N ' : '" 



Compound R' : Compound R 



CO s Et 



5 CF 3 

6 NEt 2 



CI 

10 ! 



F-^HCO 
11 | 



14 
15 



CO,H 1K 0 _J OCHFj 

.0, . 



16 o < omb 



C0 2 Me 1? j 



18 



OCHF, 

'n .,<.., ...XX, 

20 I J •<'' 

v OCF 3 

21 f j / 



OEt 

... o. 



29 j 



Tenth Chemical Formula 



>,VM!i'ir. :«>> 4M-H r:>"< 4 t-.\> 



Compound p 2 



6CHF 2 

... ^..o.. 



Compound 



-NH NH 2 



■ -NH NH 2 



r 

OCHF 2 



OE1 



' NH 2 



-NH NHj 



r 

OB 



m 2 

-NH NH 2 



OCHr j 



™N NH 2 



42 



■•NH NH, 50 



T 

OCHF; 



\pi 'KatjiMi Ni' 1 4M^( r:>"< 4 iv,.\> 



Elmsnth C hemical Formula 

O R ' 

N" A N K E 

Compound R ' R 
No. 

C! 

51 i ' / ! f i 



E Compound R 



-N 59 



C0 2 Me N 



61 

NH 2 



OCHF 2 



63 f T ' C0 2 Me 



•N .} 

NH 2 



64 C'^f' x CO^H j---N 



CQ 2 Me --N NH 



NH 2 



^VMtiur . 4M-H r:>"< 4 r.\> 



Twelfth Che.mk-;*! Fonuuia 

o R 1 



Compound R 1 R 2 E Compound R 1 R 2 



C| OCHF 2 



NH 2 



nh 2 



OEi 



I t y : n ) 

OCHF 2 NH ? 



OCHF 2 



MH 2 



NH 2 



CN K NH 



MeO , , — . 



72 



v t 

mQ ocHF 2 

MeO ., 

ASA CN 



79 



F 2 HCO 

-NH NH2 a. A .\ 



C0 2 Et ;-N 



f 4 sA CQ 2 Et -N 



: < 2 81 ; rv C0 2 Et hK 



NH, 



v, 'Kjwt'^ 4M^< r:>"< 4 r >\> 



Thirteenth Chemical Formula 

! ° f 

I N NN n 

I R NHj 

dompound R ' R 2 R 3 Compound R ! 

\ No. No. 



CQ 2 Me 



OEt 



CN 91 



yy 



a 



ON 93 j j / I J C{0)CH 3 
6CHF : 

S!C , Mep , 

A A 94 A V X, C0 2 Me C(0)CH 3 



C! 

F 
CI 



r 

OB 



O 

..V 



o j ^ '; I " CI 



CN 97 



^VMtiur . 4M-H r:>"< 4 r.\> 



Fourteenth Chemical Formula 



Compound R 1 R 2 R 3 Compound R 1 R 2 R 3 



C0 2 Me 



107 AsA 



y"" x C0 2 Me C(0)CH 3 



CN H 108 fV S C0 2 Me : ' 0 ; 



C(0)NH 2 CN 109 f'Y^ ° N 



MeO 
103 ( J 



CQ 2 H CI no Y"/ C(0)NH 2 



C0 2 Me 



C(C)NH 2 



CO ? Me CN 113 ^'"y' C o 2Et CN 



CI . N 

C0 2 H H 114 CYY ° f H 
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fifteenth Chemical Formula 



R 2 "" 


O 










ompoun 

No, 


i R 1 


R 2 


R 3 


R 4 


E 


115 


F 


CF 3 


H 


CN 


j-fi ) 


116 




CN 


H 




— N ) 


117 
113 


MeO , 
MeO ... 

q 


CN 
CN 


H 
H 


CN 
CN 


UN ) 

NH 2 

L -N NH 


119 




CF 3 


CN 




\ H 


120 


F 
Ci 


CF 3 


H 


O 


NH 2 
NH, 


121 




C0 2 Me 


H 


OMe Q 


n ;• 

NH ? 


122 


CI , 


CF 3 


CN 


' ' N 


pN NH 


123 


CI , 


CF 3 


C(0)CH 3 


"N '' ' "'"\ 


:-N NH 



^VMtiur . 4M-H r:>"< 4 r.\> 



Sixteenth Chemical Formula 



0 



\ R "N ' : 
dompound R 

I CI 

I 124 i:'""Y 



128 



132 

[0062 J 



R 2 



CN H 

CN H 

CF 3 CN 

CF 3 CN 

C0 2 Me H 
CF 3 

C p 3 C(0)CH 3 



NH 2 



fNlH 2 



Sevt'iHmsih Chemka) Formate 

I 9 f 

Compound 

| No 



^plication N\> :'Xj6-4515< P200< 4 I56A) 



CF 3 



CH 3 



CH 3 



CH 3 



NH, 



NH, 



| 141 

1(00633 



CH 3 



NH 2 
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fjuhf.i Hiii Clwmicai Formula 



0 


R 1 














R 4 , ...J 
1 
















R 2 ' 
















Compound 

No : 


R 1 


R 2 




R 3 


R 4 


E 














O 






142 jj 

< 


F 
? 


CF 3 




0 




- N 




143 : 


91 


CN 


••• \ , ; 


Q >• 


CH 3 


j N 


"nh 2 


144 


F 


CN 




" 0 ' ;; 


CH 3 


Un 


NH 2 


145 jj 




CN 


O 








NH 2 


146 ! 


F 


CF 3 


NC V " 




CH 3 


r N 


NH 2 


Ci 








O 






147 : 


CI 


CN 






O 


h'N 


'nh 2 


146 


p 


CN 








Lfsj 


NH a 


149 


CI 


CN 




N ■-' "o'"> 


CH 3 




NH 


150 


CI 


CF 3 


F 2 HCQ 


• ■ ' O " v 








[00b 4] 

















Ni«et«;iHh Clwmieai Formula 

! o f 



Compound R ! 



\.pp!)Ciiiioii No :<%>6-45tS< P200> 4 I56A) 



CH 3 



N -| C(0)CH 3 CH 3 



HH 2 



y. 



CH 3 



CH s C{0) 



CH-? hN 



C(0)CH 3 



NH 2 ] 



159 



CH 3 



substituted (3-atn 



In the compounds having the above compotm. 
to E described in item [ is an unsubstnuted 
uiisubstiutted or substituted .Vammopynohdin-'t 
amiiiopiperidin-d-yt group, or an unsub^iiuted 
group, then compounds whose amino group at me reposition has 
expressed b\ ibe following bonmiln )■ } me more favorable. 

mm 

Twentieth Chemical Formula 



^//^ (Fi) 
V " NH 2 

(Where j«1 and R' are defined the same as m item I above. > 
ow>7 

Itt ffte compounds having the above compound numbers ! to 1 5b.. if the portion corresponding 
to E described ut item 1 is an uiisubslifated or substituted 1 2-iimm<>c> c lontkv t siraino group, then 

mi b i mini, rou) it the i p in u in I ri ition haw tn « lute conti 
expressed by the foflwrag i-'ormula b-. ate mote favotabk 



\p, a^utxM) \o :>>- -St-, r: 4 : 

10 portion corresponding 
•awtidm-i-yj group, an 
hited or substituted ?>- 
loibeviiivdi-oaxepja-l-y! 
absolute commutation 



Twetttv -first Chemical Formula 

—™ 1 NH X NH 2 



)m2 



(F 2 ) 



1 i i2 and 1 tc de ted the saute as in item 1 above.; 

mm 

ht tht con > i i n t i ! i s it t k { m n i. tie pc 

to b described in item 1 is an iinsubstitutod ot substituted 2o aniinomotin i tpyiToiidin- t-y) gro 
uttsub tmtti u t uhsututed 2 mi i i 1 ! tpipot idm- ] 1 _t nt] oi m uti nl Muted oi ub 

(an ii i epin-1- 1 n nip then compounds whose amino groups at 1 

position and 2-{K)sttion have an absolute configuration c<prc--&cd by the following Poonulo 
more favorable. 
0070 

Twenty -second Chemical Formula 

™ N J' (F3)I 
R y 



R 10 NH? 



s defined the same a 



xatiipL's of methods tor maimtiiohiritig the compounds expressed by f oimifta i of ibe present, 
ion are given below, bui tht present invention i - not limited to ot b; these exatnples In Oris 



(35) v, 'i^sx^ : 1 » - - s r: 4 t - . m 

specUic-UKm, ihe ollowuig .tbhu'x uttotit, jk- sottvti nca used tot tStesaU- u imphun 
lk>c: tt-rt-buioKvcarlxifiyl group 
Civ; S>cre?.vkv<ycailx->fiyi group 
TBS: tert-btuykimiellrylsjlyl group 
Pis phenyl group 
Bn: benxyl group 
F t: ethy l group 
Me: methyl group 

0072 

Hi mipoitnd ( pi ed b Formula [ am h n i i known compounds h\ a 

tttoti of fcn 'it Mtthcf.t method Et oau 1 rttbt «'cd for example, by the ibikmrng 
methods. 
0073 

Manufacturing Method I 

Of the compounds expressed by Formula I, die compounds expressed by E'ormnlas I to 15, or 
salts thereof, can fw manuFaebired by Ac following method, lot example 
0074 

Twenty -third Chemical Formula 



„,l ..cm ......IIS (liL 

6n H 2 h i > R ' ,..x.d 



R .. 
( . 77 m 



step 1 



(1-6) R «> V 6 



" r N ; e» 



step 2 stepS 



" Y N ; £ o ^ j 

step 4 R 40 ' v N " > ~ " step 5 

(1-12) 



.In the iormuias. H '. R\ Rd R', R\ Kb R'b ml. m>. tn3 t rn.4. m>. and 1.-. are defined die same as in 
item 1 above: R' s is a hydrogen atom, an "alky! group that may be substituted." an "alkeny! group 
that may be substituted," m "a Iky try J group that my be sobstaatody' a 'eyeloaScyl group thai may 
be substituted, an "atyt group thai may Em substituted," an "aralkyl group that may Em substituted," 
a hviuotnkirl ^tvup dm teu\ be sub-tituled m t huuoas] 1^1 „rottp ?h.il mu\ be 
substituted E ! i in dl 1 „i up \ i j kiwi ' mttiv. \ ■ t.h brine 



mi) v. \e : « » - - v r: 4 r , \> 

atom, roethanesulfcm lox\ iiti 1 in dsbriyi '•it 1 tuenesuli nyl R is 
N-Ct. Phn, NETtec. NIK'!'/, or the group expressed by ihe following formula 0 1: 

mm 

Twenty-fourth Chemical Formula 




6 



R' ; is Boc or Cbr.: K* indicates a slate in which Ehc primary amino group or secondary amino group 
in B is protected; and CTLR is formula B. formula }'•'. formula G. or Formula hi in item 2.) 

1) Step ] 

A compound BS can he manufactured by waiting a compound 1-1 w-jth a compound 1-2, a 

1 compound j-7 (one 

compound selected from among these ! in an inert solvent and m die presence or absence of a base 
bb.nmples of the base irteiude sodiiiiii et'hosede, sodium tnethoxide. potassium tett-buioxide, and 
sodium hydride The amount 111 which the base is used j ;} usually selected from a range of I to 5 
equivalents with respect to compound !-! The amount m which compound 1-2, compound 1.-3, 
- - and i-4 compound I -5 1 conipottnd f -b or compound 1-7 is ttsed is usually selected from a 
range of 1 to 2 equivalents respect to coinpotitid 1-1 bxatnples of the tneir solvent, include alcohol 
solvents (such as methanol, dhanoi. or '.Tpropanoll etiier solvents t'sucli as tetrabydrof\iran or !.-{- 
dioxane.), and mixtures of these solvents 'The reaction temperature can be selected from a range of 
about Sri'C to about 120X. Conyxmnd i-2 can be nmnulactoed by the method given below as 
Manufacturing Method 5. compound I -3 bv the method given below as Manufacturing Method b, 
and cotnponnd 1-5 by the method given Mow as MunnlaciuEing Method ?. Compound 1-6 can be 
a cotinnereiallv available reagent, or can be manufactured by a method discussed 111 the literature 
(such as Synthesis, 391 (199-1); Org. Lett., 5, 1591 (2003* Synthesis.. 1065 (1992); SynSeti, 755 
ami); I Org. Cheni, 56, 30(53 (H'9'h; .!. Org. Ghent.. 60, 4177 el v95y and .! Org Chem . 57, 
0653 (1992)). Compound 1-7 can be manufactured bv the same process as that descrthed m (he 
literature (such as J. Org Ghent., 61, 6700 (1996)), or the like 

2) Step 2 

A compound 1-9 can be manufactured b> reacting a compound 1-8 and hydrazine 
moiiohydrate m an inert solvent. The amount in which the hydrazine monohydrate is used is usually 
it m < tan , oS ! tc " equri dents with is pect h c mjxumd !-8. Examples of the ttiert 
solvent, ittcltide alcohol solvents (sik.li as methanol, ethanol. and 2-propam>!) : acetic acid, and 
mixtures of these solvents. The renaion temperature is selected t'roin a range of abom 50»C to 
about 12SFC 

3) Step 3 

A eompotmd 1-1 1 can. i>e manufactured by reacting a compound 1 -9 with a compound fdO in 
an inert solvent and in ihe presence or absence oi a base Examples of the base include inorganic 
bases such as sodium hydroxide, sodium hydrogeticsirisinaie, and potassium carbonate, organic 
bases such as trietlivkunnie. ptndinw NbN'--dtjneihylaiutnop\'ndtiie, and N-methytmorpholine, 
alkali metal hydrides such as sodium hydride, and alkali metal alkexides such as riotnssrutn t- 
bnli 1 lib uiptes of ihe inert solvent include aqueous solvents, organic acids such as 
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aceta JcuKtnd pK pmMi ,vtJ, ^ik^hol ^iHcnts ^(kh j uuih, ii ! 1 >.,.m. -.tub 

<s tetrahydmmran and ) i in s n< protk olvems such is din i k «)d Jj uicth I 

ti & Kit >lv ni such i benzene mil lucn rod ha 1 >n solvents 

mil!) i lie! i i ii ni lichloroethan Mixture >S" these solvent m t! he used Jix 
reaction temperature is selected front a r;sne.c of about 20"C to about 200 e C. 

Compound I - to can be a commercially available pjvduu, or can be synthesized by a known 
method. 
4} Step 4 

A compound 1-12 is maemfactueed bv reacting a compound Ml with art acid in an inert 
solvent. Examples of the add mchtde inorganic acids snob as hydrochloric acid and sulfuric acid 
i propionic nod. 'J he- amount in which the acid is used is 
usually selected front a tango of ! equivalent to a large excess with respect io compound l-U, and 
the acid way be used as a solvent Examples of the inert solvent include water, alcohol solvents 
(such as methanol, ethane i. and 2-propanol). and mixtures of these solvents The reaction 
era] mare is sulci ted fi mi i range of she. at Sirs t i it ■ tit P < ( In tin to; i « mpottn 1 ) 
tometirues produced in winch the protective- group for the primary ammo group ot secondary 
ii group in ) has been removed bat compound 1 12 in which tin primal ttnmo group or 
secondary ammo group m I:, hue been protected again b\ a protective group (such as Hoc or Cbzi 
cm be manuActui din thr tun nteih< 1 is in mum ihod discussed us th literature 

tsuch as Protective Groups in Otgamc Sv tt1he.su-., 2nd hditiort (John Wiley & Sons.. Inc. i 

5) Step 5 

A eomjwutid 1-1-1 can be manufactmed by reacting compound 1-12 with a compound 1-13 in 

1033«2()OO). J Chcm N>, 1'etkm Inns 1 It |x'V M pom - - 

The ttmount in which compound i-12 is used ts usually selected irom ti range ot 1 to a equivalents 
with respect to compound 1-12. Examples ot' the hit.se mJude alkali carbonates < such as potassium 
tte sodium carbonat p ti mat it di cneatb natc aid Klinai h its circa; txmatei 
alkali hydrides much as sodium hydride ami potassium hydride.", and atkili hydroxides i'such as 
. <•' • mm hv ttoxtib md lodiam hydroxide) Piefetabie examples inclttsic patossittm carbonate. 
The amount itt which the base is used is usually xeksted from a range of 1 to 5 equivalents with 
fespect to compound 1-12 Examples of the inett solvent include aptotic solvents (such as N,N- 
limet torn nude and dimethyl sulfoxide;, ethei olvetns t itch ti ttethcl ether tetralivdroiutmr 
and bd-dtoxane), ketones tsuch as acetone.!, and mixtures of these solvents. Preferable examples 
i t iantidt tad tun Hi 1 ttltoxiik I'he t i it a iernpcramte is seieetcd from 
u range of about WC to about 180 9 C. 

In theriittnrifaetttre ot compound 1-14. thete mas' be tg-produax at which the CI bis " group js 
introduced at a different nitrogen atom, hut such by-products can be easily eliminated with an 

, dil l i ' fa 

6) Step 6 

A compound 1-1. -i can tx: mauiitactuted trom cottipotntd 1-14 bv the same methods as those 
i ti ed in the literature t'stteh as protective Groups in « agnnm Synthest 2a.! t dilion (.John 
Wiley & Sons, Inc.). 
0076 

Of the eompt ai ds . pa . ad b; 1 oi inula k a compound expressed bv formula 2-8.. or a salt 
thereof, can be manufactured bv the following method tor example. 

mm 



Twenty-third Chemical Formula 



^PpbcattonNo :0(?6-4515. P200< 4 156A) 



step 2 



H 'OH 

(2-8) 
step 5 



{2-7) 



step 6 



(In the formula;, E is defined tlie smic as hi item 1 above: OR ' is a group expressed by [be 
Odkoxv group that may be substituted;" -'cycloaBtyloxy group Ova may be substituted.; ;wyk>x> 
< ' it dk 1 1 roup thai muv be substituted."' or heteroary)o>.\ group 

that mav be substituted- in (be R : discussed in item. L }'■'', X\ add CI i >R vi are defined (he same as 
j > j taring Me.tk 3 1 md 1 i m d! 1 i nip - 
I) Step 1 

A compound 2-2 can be manufactured by reacting compound 1-9 with a compound 2-\ .tn an 
-inert wivem and m the presence oi absence of a base. Examples of the base include sodium 
ethoxide, sodium roe&oxide, potassium tertdntoxOe. and sodium by dude. The amount in which 
(he base is used is usually selected from a range of I to 5 equivalents with respect to compound 1-9. 
The amouol in which compound .20 is used is usually selected from a range of \ to 2 equivalents 
respect to compound I -9 Examples of the mat solvent include alcohol so! veins (such as methanol, 
ei 2-ptopanol ethei olvcut tsuelt i ten id drofuum ot 1 t d i mc) atd ntixhw if 
these solvents. The reaction letuperoture can be selected from a range of about On: to about 120*C 
0078 
2} Step 2 

A compouod 2-3 can tie manutuaured from compound 20 by the same method as in step 4 of 
Manufacturing Method 1 
0079 
3) Step 3 

A compound 2-4 can he mtmufoclwed from compound 20 by the same method as in step 5 of 
Manufacturing Method 1 
4 (Step 4 

The following Manufacturing Methods A and B can be used as step 4. 

1 with a 

mixture of sodium tungstate and aqu> on h it gen pet oxide itt at inert solvent. Examples of the 
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inert solvent include water alcohol solvents (such a ethane!, methanol and 2-pioj«!K»0 5 organic 
* i i f 1 e o! vents, but usually a mixture 

iJcob t i i i > v 1 t 1 i late is used 

i i i tim with r pect to compound 2-4 Hie amo- mi m 

i d t i ' i usual] » 30 aqueous >tuiionn used is usuau; selected 

from a range of 5 to 100 equivalents with respect to compound 2-4 The reaction temperature can 
be selected from a range of about 10*C to about tjO'C. 

' 11 ml 2 eon be mnnuiactnred b tc «g i nd 2-4 with 

.n an inert solvent. Examples of the inert solvent include scaler and 
alcohol solvents <such et.hanof methanol and 2-propanolf "ilk; amount m which the Oxone 
t.tmde name of A klriehj >s used is usually selected from a ranee oi: [ to 20 equivalents sviftt respect 

txmt \ox to about 

5) StepS 

A compound 2-? can tx: manufactured by reacting compound 2-5 with a compound 2-0 that 
has teen reacted with a base, tn -an inert solvent [examples of the base include potassium teri- 
butoxuie, sodium terr-butexiJe, cesium carbonate, potassium carbonate, sodmm carbonate, sodmm 
phenoxtdev potassium phenossde. and sodium hydride. 'J he amount in which the base is used is 
usually selected from a range of I to 5 equivalents with respect to compound 2-6 I samples oi the 
tncit -ohuit include tmr .lis hotm in ] OdioNun. \ dmxth lfbnmam.de md mi Mure of the* 
solvents. The reaction tentpcratme can be selected tram a mu.ee of about 1 rb'C to about atrC. 

6) Step 6 

A compound 2-8 can be inannlactwcd t'tom compound 2-7 by the same method as re step 0 of 
ivl tn«ia< furau-: Method I 

Manufacturing Method 3 

Ofthe comjwtmds expressed by fotranla b a compound expressed by fommia ML or a salt 
thereof nan be manufactured fsv Ore following method, lot e sampSe 
CKHil 



Twenty-sixth C hernias! Formula 



(40) 



SMe 



,,NH 2 CI ill! ». . 

stapl h 2 nAAnh 2 ste ? 2 

(3-3) 



A^f HH - Step 4 K O ' N ' (36> ste P 5 



"a' "n ' 



step? 



(3-7) (3-9) 



NT" V N-' 

' J! J. 



N N 1 

"o- ' ' n " " 



(310} 



(in the tbnttute. is Formula Eh f otranla )•.. Formula G> Formula H, Formula I, ot Potmttla 
J in Hem 2; R * is ihe snnu; as tit Manufacturing Method h, and R'" 1 and !< v ' are tlx- same as m 
Manufacturing Method 2 ) 

1) Step! 

A compound 3-5 can be manufactured from a compound 3-1 by the same method as the 
manufacturing methods described in the litem tute .such m S\tii]iesas. 8 3 3 j I9HS>). Compound 3-! 
ean be manufactured by a 'manufeetuisna. ntettiud described m !]ie literature t>.ueh as S>«ttw*is, 8J3 

2) Step 2 

A compound 3-4 can iv auanu) it tumd from compound 3-3 by the stmts mdhod as in -step 1 of 
Manufacturing Method 2. 

3) Step 3 

A compound 3-5 can ruamt tact nred from compound 3-4 by the same ntelhod as in step 4 of 
ttiufneuit ethod 2 

4) Step 4 

A compound 3-6 can be manufactured i'tom compound 3-3 hy ihe same method as m step ? of 
M.umUlunu Method 2 
5} Step 5 

A compound 3-7 can be manufactured trom compound 3-6 by ihe same method as the 
nanufactunn tn thod (escribed in flu literatw (such t fetrabedxon 36 (3 990) aid 

Biooigariic Medicinal Chemistry, if), 3555 (2002)). 

6) Step 6 

A compound 3-9 can he manufactured from compound 3-7 by ihe same method as the 
manufacturing methods described in the literature (such as I Am. Cheni. Soc., 124, 742 1 (2002)). 

7) Step 7 
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A compound 3~i0 catt be man > ! ; t nples in 

an mutt solvent. Jsxatuples of the bourne complex include borane-dimethvl sulfide complexes and 
Jurati eompk ces f amplcs. ot (St.- meet solvent include diethyl ether, 
furan ffli n nd othet tt h eth r solvent Siie reaction temperature can hs, 
selected from a ranee offbeat 24%' to about 50°C 
8) Step 8 

A compound 3-1 1 can be manufactured from compound .V|f> by me same methods as those 
discussed in the literature usueFi as Protective Groups an Organic Synthesis 2nd Edition ( John Wiley 
& Sons, Inc.) 

mm 

iMamilacturiti" Method 4 

OF Frio compounds cxprmcd be Formula 1. a compound expressed be Formula I -fx. or a salt 
thereof, can he ttta.nufiieit.tred by the following method, for example. 
0083 

Twenty-seventh Chemical Formula 

* 5 R S HM R 76 



MeS'% 



HN 



R 6 (14) 



CN /* R ^ V*»* 

W / \ HN "NR 77 HN \.J stepl 
>■< „., !m2 X b "tm4 R s N /" (1 -7} 



E° H 2 NNH 2 H 2 0 

MeS ' ' •• 



RM1-10) 



step 2 H „ N - • step 3 

(4-2) (4-3) 



° H R 52 



(1-13) 



(4,4} 



R 53 



(4-5} (1-15) 



tin the formulas, RX Fix R". R . R\ R'\ R : ". ml.. ml, nt.\ in-'b ma. and K ate defined the same as in 
item 1 above, and R 7 \ R : d U\ X\ R'"\ R'\ and €IRR W are delbcd the same as in Mamdacturiiig 
Method Li 

1) Stepl 

A compound 4-2 can be tttarotJae lured from a compound 4-) by the same method as rst step I 
of Miiimiactfiring Method i Compound 4- 1 ...am be manufactured by ilte methods described m the 
hieramte fsuch as Synthesis. 249 (1984.!). 

2) Step 2 

A compound" 4-3 cat) be matmtkrured from compound 4-2 by ihc same method as m step 2 of 
vlant L . as ■ t lethod I 

3) Step 3 

A compound 4-4 cat) be manutaeruted from compound 4-3 by the satne method as m step 3 of 

Lt I d 1 



(42) 

compound 1-5 can be ma 1 ( rod 4-4 ha the 



\pi 'iwuxm! no :h,4Mt, r:>"< 4 i>n.\> 

ictiiod as in step 5 of 



bod I 



mihcttired lrom compound 4-5 by the same method as in step 6 



5) Step 5 

A compound ! - ! 5 
of Manufacturing Method 1 

mm 

Manufacturing Method 5 

A compound expressed by formula 1-2 m M;mstfacham$! Method 1 can bo umrai factored by 
the fol lowing method, for example 
0085 

Twtuity -eighth Chemical Formula 

R 5 



R 



(5- 2 ) NH2 



HN 



(1-2) 



!» th< tnulu i* md ml «t telmed tin tmc in item ) md i is defined the .roe a in 
Manufacturing Method I.) 

1) Slept 

A compound 5-2 can be manufactured from a compound 5-f by (he same method as the 
mantrtactiiiing method's deset ibed in die literature (such as J. Qt& Cheot, 58, S79 (1993)). 

2) Step 2 

A compound 1-2 can he mavmfacmied train compound 5-2 by the mm methods ;}■* those 
discussed in the literature (such as Protective Groups in Organic Synthesis. 2ml Edition (John 
Wiley & Sons, Inc.)). 

Manufacturing Method f, 

Compound 1-3 in Mamtiacturirtg Melhud 1 can mantifaetured by the following method, lot 
example. 
0087 

Twenty -ninth Chemical Formula 



NH 2 

(6-1) 

HN yA R? B ' 

°(6-4) 



R 5 o f 
(6-2)^ ' 

R 5 
3) 



(In the formulas fC and rat I arc de.tined tite same as in item 1 above: R " is defined the snmc 
us in v Eanui t i r. Mali IK > sui ilk t grou( )nd 1 ma K 5 <. f< 1 n )n position n a 



1) Step J 

A compound 6-2 can be manufactured by reacting a compound 6-i with thioayl chloride or 
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ike like his < jt n pU > the alcohol solvent ioclock Hie 

f I 1 ted ft m i range of 2 tc i equivalent 

with aspect to compound 6-1 The reaction temperature can Ik selected from a range of about - 
90°C to about 30X 
2} Step 2 

A compound f>-.> am be manufactured can be manufactured by reacting compound 6-2 with a 
base in an aqueous solvent. l.Aarnpko. of the base include sodium hydtogetKatbonate, potassium 
i hum in i u! mm c tr'i nate F'be t i h n t mp rami m b. iee! i from a 
range of about 30*C to about KXrC. 

3) Step 3 

A compound <M can be manufactured from compound 6-3 by the same methods as those 
discussed in the literature (such as Protective Qnwps in Organic Synthesis. 2nd Edition (John 
Wiley & Sons, Inc.)}. 

4) Step 4 

A compound 1-3 tan be manufactured by reacting compound 6-4 with a reducing agent in an 
inert solvent Examples of die reducing agent include labium aluminum indn.de and borano 
complexes ranch as horane-dunethy 1 sulfide eornplexes and boraire-tetufhvdfofuran complexes). 
Examples of the inert solvent include iettahydrofunat. I Sfshexane, and mixtures of these solvents. 
'Die reaetioti temperature is selected trom a rango of about ~20 o C to about m*C 

mm 

An example ot the svnttiesis of a compound l~2j from a compound 1 -2a is given below as a 
specific example of compound 1-2. Compound l-2j from enmjxamd l-2a mdwdes 
phartreaceuiically acceptable salts. 
0089 

Thirtieth Chemical formula 



Compound Manufacturing Method Compound Manufacturing Method 

HN Vx* WO 02/48138 Hw" > Fo:«.£; f ^.i-s ? ;S ; i9 s B j*3s»s= 

v — ( J. Qmi Soe.. Parkin Trerts. t. 2233 (1 999} \ / J- Og- 44, ife/t U 878). 

R x r .,>,,, f . . j. hen P .i £235 jn. 

Atri AM S- Swii t F ~"' Protective 

t>2q; 



ivi i o a I ? . " C 41. 



0-2*5: X 1 

<1-2Wr X 4 = CH-CHj 

(1-?ro: r sCH-CKOH 
{J~2#X**CH,CH*F 

(1-2s5: X : ~ H ■- \ H,, t 22,499 



y P-A-iin Tren-x t 2233 USSS 1 ; 



w' J - Gr S- c * em 44 . 2/32 :197&1 X* ' 2nd Edition (John VKtey & Sons, he) 



J, Cham, Soc. Perl 
Protect e Ofc.op' i 



t-2h;: X* - CH S 
1-2i): X' : =CHjCH : . 
1-2j): X' : = CH;CH ; CH 5 



tin the formulas, K t» defined tltc same *» m Manufacturing Method t ; 
iWM 

A commercially available hydrochloride of compound A2e cue be used Also, compound 1-2 
can be synthesized by a known method from a substituted E)f,-otmthine. A specific example is the 
met nd described in Cninpreheustve Organi- fransfonmitton," by R.( I aroque VCH fnibli slier 
inc. 1080 = 
0W1 

An example of the synthesis of a compound l-3t from a compound I -3a is given below as a 
specific example of compound 1-3. Compound f-3i from compound I -.13 includes 
pktrataeeutically acceprable salts 



typhcattcu No :'X?f>-4515( P200< 4 I56A) 



mi 

Thirty-first Chemical Formula 

Compound Manufacturing Method Compound Manufacturing Method 



tfn the formulas.. R'* is defined Uie same as m ManuIiwJurmg Method t .) 

dim 

An example of the s\tUhesi» ot' a cowtjx>U3ul f -:>v from a eompottnd is given below u> a 
specific esaxnpk of compound 1-3. Compound l-3v front compound l-3j includes 
pfranreiceuijcally acceptable silts. 
0<»4 



Tbim ■■ -•second Chemical formula 

Compound Manufacturing Method 



(45) 

Compound 



AppikatkmfN 
Manufacturing Method 



:: iRVC.H, 

:■ <SVC : :H; 



V - ' 02, ci:£.--:o 

: - : - < • ' . . f : .f..v f 

.,:> 

___ £: : rofcv, s,-sr< : iiS- : . ^a3i-vj d&aaw-i;-: 

~~\ 

■d -'V'-,: uSsiiji w ox:eci,n3 1-3h -he xafr.n--; :e.v .'f.. ; 3---;!is 

(hi She* ibmmias. R"" ts defined ihc same as. in Maimfitchirasg Method I.) 

mm 

At) example of the sYnthesis of ;i eoinjxnind )■ add front a eomp.niiHl !■ 3w c yjven below ;mt 
specific example of compound 1-3. Compound t-3dd from compound }-3\v includes 
pharmaeetific'tiiy acceptable salts. 

mm 

Thirty-third Chemical Formula 
Compound Manufacturing Method 



.... ; v , _ . " • * 

>v " -4-v.hrt.-sH.; J P-oR Cr-ijrrt 342 421 '20005 

•ft -81.}. Y -2-CH/>C H, Tetragon Left 36.5811 'd:)'ja; 

. „ ■. v , ,. „ .-. ,', . 0- A.-sr -< < -M ma* 

■I „„»,.. M-t .--J-U-.k Bi cWf - s . Med. Chsifi Lett. 1 • \U\ {2001J. 
(f~3blj.):V"- = 4-CH ; -,0--C fi H,- ... i ' ( ^li.i 1 , > ( 1.22 

(hi the ibmittfas, R"* is defined the same as in Manuiitcturmg Method 1 .) 

mm 

Compoaud 1-3 cats be synthesized; fcy n known method from a substituted D-oxmtEune. A 
ensive Organic - Tiansfomjatiosi by R,C 

Laroqutx. VCH Pnblishet Inc. t ( 1 W)). 
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Ma nu fa e lining Method 7 

i ompc tmd ! - described in M » < i th d i m be rci imdactttred ;«xtx*lntg to ilts 

following method, lor example. 

mm 

Thirty-fourth Chemical Formula 



O 




(In the foinmlas, R* and m2 ate defined the wane as in item !. and YV 6 is defined the same as in 
Ma»3£Hfaet«ring Method 1.) 
1 J Step 1 

discussed in the literature (such as [detective Croups in Organic Synthesis 2nd Edition (John Wiley 
& Son;., Inc.)}. C'ontpotmd 7-1 cat) fie manufactured in die same methods as the manuincturtug 
methods desmlwd in die literature {such as J. Org Chem. : . 5d. 4! 54 ( I 985}). 
2) Steps 2 to 4 

Compound 1-5 am he niamtfactiired from compound 7-2 by the same methods as those 
described in the literature Ouch as "Comprehensive Organic transformation,." by R.C. Lanxpss, 
VCf -i Publisher Inc. , C i9S9)). 
{Iltffl 

Alt example of the synthesis of a compound !-5aa from a compound ! oa is given below as a 
specific example of compound 1-5. Compound !-5aa iron? compound !-5a include:; 
pimnttaceuticalh- acceptable salt;: Compound I-5aa eat) \<c manufactured from compound I - 5a by 
the same methods as those described in the literature (Mich a* WO i"? ] 774774 and "Comprehoisive 
Organic Transfoimaficiti, ' by RX Laroque. VCM Publisher Inc i 1989)}. 
0103 



Thirty -fifth Chemical Formal;! 



sippbcattou No :0(?6-4515( P200> 4 I56A) 



HjH, F'" H 5 N .- HjN, v « ?3 H-:N, jf- H^i Jt >? h>N R 58 




(In the formulas, R " is dcfro«l she wtw as itt MnwilkuHiring Method I .'.I 
0102 

Aa example ot'tiie syrnboisoJ'a compound I-SH from a compound J-5bb is given below as a 
spec-die example of compound 1-5. Compound S-5U from compound S-5bb includes 
phatrnaceutically acceptable salts. Compound 1--;;'U can be nuuvsiitduted from compound l-5bb h\ 
the saute methods as those described ta the hierauue (such as WO 0 1/74774 and "Comprehensive 
Organic Transformation." by R.C. I.aroqne VCH f'nbbshev Inc.. and Protective ("croups m 

Organic Syothetib 2«d Edition (John Wiles & Sou;;, lac. » 

01.03 
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Thirty-*txth Chemical Formula 



C) -5bb) 



(1-5cc) \ {•' .. \ / 

H - R (1-Shh) J N , n . N 

° (1 >!; " (1-5f>p) 



(1-5*?> V-oe 



tin the formulas.. R v rs tleRned ihe same as in MamU.tcluraig Method t.) 
01(14 

Manufacturing Method H 

Oftbewrojx 1 . d by Fornmla i the corajx I t c d i 5 ! nroulas 8-6 8 
1 Land SdXw salts (hereof', can he uuuudkimm.iby the tolftmirtg method, for example. 
0105 



^VMtiur . 4M-H r:>"< 4 r.\> 



Thim-seventh Chemical Formula 

O O 



R 73 r-»o 



f4 4 6 '> 1 > R\, 



c n 



p 5 * ss O 



9 ,- R 



step? 



7 ,,HH I step 8 



| step 10 

P R R 



K* A 



fin the Amoukv R' : h defined the same as m item I above; R %> is the same ,, s m Manufacturing 
Method I; R' v is the same as :tn Mandrtctitrinc Method 5.. lC 6 is ;m 'atkyi group"; and 
i' ! R KCfO'mth i it ii i ltd ink oftletn I.) 

1 ) Step ! 

A compound 8-2 can he mannfauuTCd from compound 3-3 by the same methods as the 
matmld Uitm in turn d tuK i ill the knmio ndi i WO h^ ho 14 ~ , 
2} Slep 2 

A compound 8- 3 can be manufactured from compound 8-2 by the same method as in step 5 of 
.4 ntfta tun Vlctl >d 3 
3 (Step 3 

A compound 8-4 can be manufactured from compound 8-3 by the same method as in step 6 of 
■ ' J hod 3 



(3<X) yvKatmnNe - ~ Sl "< 4 

4) Step 4 

A compound «- cant i t rps uxui 8-t b we tme method as in step 7 of 

utiin efethod 3 

5) Step 5 

A compound 8-fi can be mann.taorured iron) compound S-5 by she same method as m step 8 of 
fvlanulaeturma Method 1 

6) Step f) 

A amtj inert .solvent and in 

the presence <>.f a fuse. 1: samples (if the haw.- include alkali hydroxide:-; tsueh a:< sodium hydroxide 
at id potassium hydroxide!, and an aqueous solution thereof ts usually med. Examples of the inert 
solvent include raetbaitnh ethauoL and other such alcohol solyeuis. '1 he reaction temperature can be 
soke ted from a ranee ofabotrt 25X. to about 80 o C 

7) Step? 

A compound »-g can be matm.tacutied from compound 8-7 by ihe same method as m slop 8 of 
ManufiLtiirme Method S 

8) Step 8 

A compound 8-10 can be manufactured by condensing compound s _? with a compound 8-9 in 
an inert solvent, asms; n dehvdratina^ondeiisauon aaont such as dtcyoiohe-pdcatboditimde or 
'A . ed in the pj ence o! m ttfittivt such as 4- 

i iaiMuojpvndirie ! uople t the mot 1 crtt ni bid el.h i 1 eta itc'h i It ih I other, 
mtrahvdrofuram, and 1 : .4-droxarte: aprotie advents such its N\N-dimcthyifonuamide: trod 
halogenated hydrocarbon solvents such as diehJoaxnetliane and dichloroethane Mixtures of these 
solvents m a also be n i do. The reactioi 

temperature is usualh selected from a range of about 0*C to about 50*C, 

9) Step 9 

A compound 8-1 1 can be manufactured from compound 8- Hi by the sine method as m slep S 
ot Manufacturing Method 3. 

10) Step tO 

A compound 8-12 can be manufactured from compound 8-10, m which F< K ! Nt'((>) is 
|-i 3 NC(0), by Ihe same methods; as, llwse described in the literature (.such as Xomprchensive 
Organic TratisfoonafionM by R.C. Laroque, VCH Publish® Inc., (1989)). 

11) Step 11 

A compound 8-1? can be manufactured ftorti compound 8-12 by the same method as m step 8 
of Manufacturing Method ?. 

mm 

MBW&ctvting Method 9 

Ot the compounds expressed by Formula b a compound expressed by f ormula 9-4, or a salt 
thereof, can be mattohimtted by the i APloxx iny: method, tor example, 
fltfls? 



Thirty-dghih Chemical Formula 



^PpbcationNo :0(?6-4515. P200< 4 I56A) 



70 i O R 

O R " X .iiR 77 B ,/ 



=i ; n nh | 

" v o n " ' ' ste P 3 R <y n ' ■ " - 

(9-3) 194) | 

tin the foraittlas. R 5$ is defined the same as in Manaikturing Meihod 3; R w is ihe same as in 
Manufiictwing Method 3; and R n is the same as in Manufavtmiiig; Method 1.) 

1) Step 1 

A compound 9-2 can lie manufactured from compound 3-7 by die same method as in step 6 of 
Manufacturing Method 3. 

2) Step 2 

A compound 9-3 can. be manufactured from compound 9-2 by the same rueihod as. in step 7 of 
Manufacturing Melhod 3. 

3) Step 3 

A compound <M can be manufactured iron) compound 9-3 by die same methods as (hose 
lis ! « 1 in the hleraltire nth is Prokxtivt Groups in Organi* synthesis 2nd K'.dttion (J hti 
Wiley & Sons, Inc.}). 
0108 

Marmiarfiirkg Method 10 

Of She compounds expressed by Formula L die compounds expressed bv Formulas 10-3. 10-5. 
10-7. and 10-9.. or salts thereof, can be manufactured bv the: follow mg method foi example 
01(19 



Thirtv-nmth Chemical Formula 



(52) 



^PpbcattonNo :0(?6-4515. P200< 4 I56A) 



step 1 r N 



-N NH 



(10-2) C (10-3) 



............... ^ 3j \ N 

step5 H " - N - - — ••' 
o ,HV.;; 



w nh i step 6 

(8-9) * 



f !! t n hh 



>r"- ' • ' 6 

(10-7) 

i steps 

o R 7G 9 , R?0 



•n --in 77 step 9 



NO" N 



NC " " N 



tin the forawta% R* k defined ihe ^aine as in item h hM is the same as in Manufacturing Method 
3. R' ? is ihe same as m Manufacturum Method !; and R ?:! R ?;i NC(0) and Ri® m: the mats as ra 
Mtmttfactuiitig Method 8.)) 

1) Step 1 

A compound J 0-1 urn W iu;mtifactinvd I'w compound 8-3 hv die same method as m step 6 
of Manufacturing Method 3. 

2) Step 2 

A cornponnd lU-2 can lie manufactured from compound 10-1 by ihe same method as in stop 7 
of Manufacturing Method .3. 

3) Step .3 

A compound 10-3 can bcnmntifacwnid from compound 10-2 by ihe same method ;ss m step 3 
of Mamifaciunng Method 9 

4) Step 4 

A compound 10-4 can be mramiactursd from compound 10-3 by the same method as in step 6 
nui i ; tfi tfs 1 

5) Step 5 

A compound 10-5 can t« niauataotured ft < orantt ) • ; sa i a.h d as in step 3 



^VMtiur . 4M-H r:>"< 4 r.\> 



mpound }<}-:'■ cats be mauataetured from compound IW b\ the same method as in. step 8 
ictonne Methods. 



MStop 7 



A compound In-" can Iv m mutMl , n cmnjx imd fy-t r* Ute «ne method is til step 15 
of Manufacturing, Method 9. 
8) Step 8 

A compound !0-8 can he manufactured from compound 1(K>, in. which R 'R '"NCi'O.t is, 
I'I;NC("()j. by the -same method as in step 10 of Manufacturing Method 8 
9} Step 9 

A compound 10-9 can beniamtfacturxsd hum compound 10-S by the came method as in step 3 
of Mnmiiaciunng Method 9. 
0110 

Mitmilaetun-ng Method ! ! 

Of the compounds expressed by Potmuk K a compound expressed b\ Pomwk U-4. ot a salt 
thereof, can be ircmul3cturt.il by the fclknonc method, for example 
Oil! 

Fortieth Chemical Formula 



^H 2 



O 



(11-4) 



(In the fotruntasc IC is defined the came as in "torn i above R " i> the same as m 
' . i k Haute Method ! P i tin vain s iti Manufacturing Melhed 5 M t magnesium 
cWodde or magnesium btoandc; and R* 9 is an "alky I gtoup that tnav be substituted a "eve I oa Iky I 
'i id ited an on I croup that may he substituted," or a 'Iteteroarykiryl group 

that may be substituted 0 
1.) Steps laud 2 

A compound CM can be tnamrtaciuted from compound 8-7 by the same manufacturing 
methods as those described in the literature (such its Bioorg Med. Chem. Lett.. 11, 2951 (2001); 
TetrahedroTt belter 12 s >y (200] Sytuhest 1852 2000 ) f Organic betters. 2 «>9I (2000) 
Tetrahedron bettors, 42, 5609 (2001 ); Synthesis 2230 (2001); Syn.leit, 5, 715 ami;, I Org Chem., 
67, 5032 (2002.!: Broorg. Med. Chern. Lett.. U. 287 (2'My.. and Teirahedion Letters, 42, 3763 
0200 ! ) !. a compound 1 1 -2 can be a commercially available product, or can be manufactured by the 
meth d d utkl tor c in t k m b.U i 1 , dni ] j omental CtranistJ Lectin < ined 
by Japanese Chemical Association Matweit), Vol 25 
2} Step 3 

A compound 1 1 -4 can Is; mamd'actmed from compound 1 1-3 by ihe same method as iti step S 
a'Mam telunng Method 3 
0112 



(54) \,vi^!i'M!A^ :>>- ~s n < r:>"< 4 r,\, 

Manufacturing Method 12 

Of the compound • i tes * i truula 5 t comj^iuid expressed by lommla 12-3, or a salt 
) 1 > i ' leihod lot c cample 

Forty-first Chemical Formula 



m .item [ . K : ' ; is tiie same as in Mn.nufaeinnn.e; Method 
3; and M ! and R* ! are the sane as m ManufaeUtring Method 1 I . i) 

1) Steps I and 2 

A compound 1 2-2 can be juanul3Ctttr<xl ftotn compound 1 0-4 by s£»mc method as m .steps ! 
and 2 ot'Manufaetwing Method 1 1 

2) Step 3 

A compound 12-5 can i>e rii;muiaciurcd from compound 12-2 b> ihc same method as as step 3 
i- ' . ■ 1 > , 2k thud 9. 
0114 

Manufacturing Method J 3 

Of the compounds expressed by Fommk i, the compounds, expressed by Formulas 13-3 and 
13-5, or salts thereof, can be matmlacmteet by the following method, tor example. 

am 

Forty-second Chemical formula 



R" hi "\ 
(13-2) ' 



P 2 R 2 



I step 3 
O R 1 



H 



(1^-4) {13-6) CN 

tit the feminists. X. k t\ and } are b hned the simc as in item ! the t mpaunds express^ b\ 
Formula 13-1 include compound 1-14 of Manufacturing Method \, compound 2-7 of 
J- 10 w Manufacturing Meihod V compound 4-5 of 
Manufacturing Method 4, compound S-5, 8-7, 8-10, or 8-12 of Manufacturing Method 8, 
- i hods' tnpumd I i 2 J 0-4 If . r 10-b'of iviatmfaoturaig 



(55) v, iKJiMt'^ :«» - *s n , v: >"■ 4 

M fa i 10, i > np. up < U-? . Mdhod 11 compound 12-2 of Mamtfeeturiitg 

Method 12. compound 1S-4 of Manufacturing Method Ob and compound 19-4 of Manufuetunu;; 

1 ! i indicah ) state in which the praiMiy ammo group or secondary armno group in K\ is 
protected: and 1, is u chlorine atom, bromine atom, or iodine atom ) 

1) Step 1 

A compound I.V2 van tic mamtJaetured from a compound {.VI by tJi»r same methods as 0»se 
discussed in. the literature (snob as Synth. Comtmui. 33. 2671 (2003); 'farahedron Letters 42 So? 
am)): Synthesis, ^26 (.1995); Tetrahedron Letters,. 3" 1095 (1996); J. Org. Cheat, 64, 5366 
(1999); Indian I Chem., Sett B 35, 14 1 (1996); and J. Heterocycl. Chan. 24, 1313(3987)). 

2) Step 2 

A compound I 5-3 can be ninruifaciured from coirnxnaitf 1 5-2 bv the same methods as those 
described m ihe literature (such as Protective Groups in Organic Synthesis 2nd bdmon (John Wifey 
&Sons, Inc.)). 

3) Step 3 

A compound 13-4 can be manufactured from compound 13-2 by the same method? as those 
described in the literature (such as Tetrahedron, 46, 767? (1090) and Bioorgamc Medicinal 
Chemistry, 10, 3555 (2lti)2j). 

4) Step 4 

A compound 15-5 can be manuf ac lured from compound 13-1 by ihe some methods as those 
described m ihe literature - such as Protective Groups in Organic S vnidienio 2nd Edition (Mm Whey 
&. Suns, Inc..)). 
0O6 

Manufacturing .Method 14 

Of Ihe compounds expressed by hoirankt b ;i compound esptessed by kumula 14-2, ot a silt 
thereof, can be manufactured by the following method, for example. 
0117 

Forty-third Chemical Formula 



R 'N \ • h- n • R z- - H v 

(13-2) 1 (14-1) 
(In ihe formulas. X. Eh R\ and !:. are defined the same as m item t; L and l.'d are the same as 
in Manufacturing Method 1 3; and R 3! is an ' saiyi group that may lie substituted." a dieteroatylnrv] 
group that nm be substituted : an alkenvl group that mav U: substituted," or an "alkynyl group 
that may be substituted.' 1 ) 

1) Step 1 

A compound t-'l-t can be manufactured from compound 15-2 by the same methods as those 
described in the literature (such as Cheat. Rev., 95, 2457 (1995); Chan. Rev . 103, 1979 (2003); 
them Ren loo st'iOy (20»0) Cyanic Process Research & Development 5 254 (200 U J Med 
Chan., 45, 999 (2002); Synthesis. 563 (1997); J. Org. Chan , 65. 900! (2000); J Org, Citem,, 64, 
4196 (1999); J. Org. Chem., 67, 3904 ( 2002); Adv. Synth, CataL 345, 620 (2003b and J. Med. 
Cham.. 43. 675 (20(H))). 

2) Step 2 

A compound J 4-2 can be manufactured from compound 14- J by ihe same methods as those 
' ted m tin liter tun su h O it ti\ Cm»\ n 1 i ni S nth t id I ht.i n (John 
Wiley & Sons, lne.,t). 

mm 
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Manufacturing Method 1 5 

Of (he cohi|x s cssed h\ 1 omtula J 5-4. or a salt 

thereof, can be manufactured bv the Jbltovraig method, for cwtpfc 
0» 9 

Forty-fourth Chemkiil Formula 



step 1 R 2 ■ 



(13-1) t>^) O (152) HO'" 

Q R 1 n R 1 



(15-3) O (1M) cf ^ 

(In (he formulas, X, R ! , R\ and E arc defined the same as m item I; E 3 is the same as in 
Manufacturing Method ! 3: and R- ' is an -'alts U group that mar be substituted a ■ evdoaikvi group 
that may he substituted." an arvt group Ilia: wa> be subs4iltKed" or a "bcteroan-1ai%l £iwp that 
may be substituted."".) 
I } Step 1 

A compound IS-t can be manufactured iroru compound 13-1 by the same methods as those 
descried in the literature (wb as Heteroeycl. Chart., 30, 957(1 993 g Chem. Phann Bull. 41 237 
(3994); Aust. X Chem., 47, (009 ( 1 994); and X Heteroeycl. Chem., 12, 517(19750. 

2) Steps 2 arid 3 

A compound 1 5-3 cm be mamrfaclured from compound IS- 1 by (he same methods as those 
described in the liuaature (such as Xonrparheiiym' Organic Transformation. 7, by K C. baroque, 
VCH Publisher Inc., (|y*y)). A compound 15-5 can !>e maoufacaircd a commercially available 
product, or cart 1» manutaetuted by lire method described, for example, ut itkkeu Kagaku Koza 
ivspernrtental Chemistry ! .ectures (edited by Japanese Chemical Association. Mani/en k Vol 25 

3) Step 4 

A compound 15-4 can tn. mamttactnted horn comprnutd 15-3 bv the same methods as those 
described in the fiieratrue (such as Protective bwups at Organic Synthesis. 2nd hdit ion (John Wiles 
& Sons, Inc.)), 
0120 

a tf. • a ' tcthi d 16 

Of the cotnpouw > «1 by formula 1 i compound expre ed by formula !6-4, or a tfi 
thereof, cart be tnaunlboiured by the ioiiorving method, tor example. 
0121 



Forty-fifth (. Ik mi. a! Form nisi 



steps r 2 "' 



>,VM!i'ir. :«>> 4M-H r:>"< 4 t-.\> 



(In the fomn 
VUiinhi.tiinii, 
tnethanesulfot 



.nflunr 



may be substituted/'' an afvl group ihat may be •*ub*lituu>d : ! * 
or a "hetetoatylaty! group that may bo subsmtited.'' ; 

1 ) Steps { and 2 

A compound 16-3 can be rumudhctnred from compound f >-t by the same mamditcttirmg 
methods as those described m the luemtmv (such as " Comprehensive Organic Tiiattfomiatkm ,' ! by 
R.C. ! ..atoquc, VCH Publisher Inc., (1989); Organic Reactions (New Yodc), 42, 335-656 (1992); 
and .1 Am. Chem. Soc, s 125, 4978 (2003)) 

2) Step 3 

A compound f 6-4 can be nimmfacinmd from comijoutid lb-" bv the same methods as those 
described in the literatute fsuch as holective Gtottps at Otgactic Synthesis 2nd b.dittontdohn Wiley 
& Sons, Inc.)). 

Mmiu&ct«tittg Method 17 

Ob the compounds expressed by I-ovmtda !. a compound expressed by formula 17-2, or a sab. 
thereof, can be mannfrtdureei b> the following method, .tor example. 
0123 

Forty-sixth Chemical Formula 

O R 1 O 



defined the same as at item 1: O is the sstme as in 
aroe as in Manufacturing Method 15.) 



tin the formulas, X, Rb R\ and K arc 
MatitttacHtratg .Method i 3; and K 1 * is the 
I) Step! 

A compound J 7-1 can be matmtactuted from compound 15-2 by the same tiwmods as those 
described m the literature (such as "Comprehensive Organic Tua^Torroatkm, 5 " by R.C. baroque 
VCH Publisher inc.. (1989); .!. Org. Chem,, 65, 61.79 (2000V, J. Org: Chem, 58,6913 (1993): Bull. 



(58) Applies 
Chem. Soc . Jptt , 67, 1107 ( i m% and J. Or?.. Chem , 60, 2430 {1995.)). 
2) Step 2 

A compound 17-2 cam be mmmfactumd fxora compound 17-1 bv the same methods as Ihose 
• mint liter tun; i'suOi s 1'tt.tective Groups in Organic SynUjesfe2aclEditkm(Joh3) Wrfe 
& Sons, Inc.)). 
0124 

i is 

Of the compounds expressed h\ Formula }. a com}X>u«d expressed by Potntula 18-5, or a salt 
ibeteop can be matmlacuitcd by the following method., tor example. 
0125 

Forty-seventh Chemical Formula 



n; n n 

O (3-5) 



O 



N ' N 

1 ; 4 



step 5 \c ' n 



N 



(1S-4> 



(18-6) 

n Manufacturing Method I - and R " 



<J» tiie formulas, R'" is. defined the same a 
Mamukturmg Method Mi 
!)Step] 

A compound )8-l can be manufactured by reacting compound 3-5 with sodium cyanide or 
potassium cyanide in an inert solvent. The amount in which the scxliuro cyanide or potasmuru 

mpst.uid 3- 

5. Examples oh the men solvent include- tetrahvdrol mou. FeMhoxanc, N.N-tf u»cltn tlomutmkfc, 
and inixturcw ei these solvents. Ihe reaction teropcmUtiv is selected from a range of about -10%': to 
about; 50°C. 
2) Step 2 

A compound 18-2 can be maunfaelured from compound 18-1 by the same method as in step 5 



of Mat; 



Mc-iho. 



tep :■ 



A compotBHl Is > 1 m *v ma tured 1 ( und 1 - -2 ba die same method as in step 6 

ofManufactutnig Method a 
4} Step A 

A compound ISM urn I*: numuiacmred irom compound IS- 3 by the same method as m step 7 
oPMaimJaci.un«g .Method a 
5) Step 5 

A compound 18-5 con bo manufactured ft out compound [8-4 by die same methods as those 
vd in the literature (such as Protective Groups in Organic Synthesis 2nd Edition {John Wiley 
& Sons, Inc.)). 
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am 

1 1 1 'i lethod 19 

Of the compounds expressed by Formula I, a compound expressed bv Formula 19-5.. or a salt 
(hereof, can be manufactured by the following method, for example. 

Forty-eighth Chemical Formula 



O f J ,fo---NH 2 step 1 (; , ' m step 2 

O (3-5) j ' 19 -') 

O ,*» HN-Y^ ? 

N jl -N-K_ (3 " 6) _ lY^ n' ; - 

R W ! N ste P 3 R»'V^ > ; step4 

(19-2) ° 

iS-v^ s n n w « ^ 

■^-v^ * ^' stepS " N '* 

(19-4) < 19 ~ 0) 
tin the formulas. R ' is defined the .stmt: as in Mamhacturing Method i R " is the same as it) 
Maaufecturuig Method 3; M ; is the same as in Mamrtkduring Method 1 1: mid R M is an "alky! 
gxoup that may tx- substituted," a m--ve!o,a!kv! group that may be sufofohttedb an arvi group that 
may be substituted;' or a iieteroarykiry! group that may be submit toted.") 

1) Step 1 

A compound J 9-1 can be manufactured by reacting compound 3-5 with a eunrpnund 19-6 hi 
att inert solvent The amount m which compound 19-6 is used is usually selected from a tango of 3 
to 10 equivalents with respect to compound 3-5. Examples of the inert solvent include 
. 1 drofuran, M-dioxane bfrchdimeihylformaraide, and mixtures of these solvents. The 
reaction temperature is; selected from a range of about -VrC to about form. Compound fo'-o can. 
be a commercially available reagent, or can be manufactured be the method desciiheth lot example, 
m Jrkken Kagaku Koni T.foperimemfo Chemistry I. .centres (edited by Japanese Chemical 
Association, Marazen), Vol. 25. 

2) Step 2 

A compound I foe can he manufactured from compound I'.'- 1 by foe same method as in step 5 
of Manufacturing Method 3 

3) Step 3 

A compound 19-3 can K; manufactured from compound 19-2 by the same method as hi step 6 
ofoMam.ifac-J.urmg .Method a 

4) Step <1 

A compound 19-4 can be manufactured from eompound 19-3 by the : -.ame method as in step 7 
of Martutacttiring Method 3. 

5) Stop 5 

A compound 19-5 curt be manufactured front compound fo-M by the same methods as those 
! i uch as Protective Groups in Organic Svmhe fobs Wiley- 

& Sons, inc.!). 
0128 

In the variom. j m i iven ibovi if the raw i pounds m the 

reactions have reactive groups such as a hydroxy! group, amino group, or cnrboxyl group, then 
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1 v. % 11 time 

with » suitable protective group if necessary, and the protective group is removed after each re~ 
v. n» > ^ the desired compound to 

I 1 mod ] he protective sroup u «d to protect a hydroxy! croup amino gnmp, earboxvl group, 
or the like cat! be any ordinary protective group used in the field of organic synthetic chemistry, 

tecomplished according i i 

stmidmd method (see. for example, the methods described in "Protective Groups in Organic 
Synthesis/" by T.W Greene and P G.M. Wute. 2nd Edition. John Wiley & Sorts, hie. (19bi)). 

For instance, examples of projective groups, for s hydroxy} group include a 
tatdxuylduuerhyhdyl group. mcUmymothyl group and tetrobydropyrany! croup. Examples of 
ir 1 lv ( u] I i it tniti i< n in In k k it i nt\k> c at on [ i >nt uei Ik,h k e iil> It E 

I ^ 1 up for a hydi it uj tn i removed 5 reaction in ii sol em etch 
aqueous methanol, aqueous ethanot. ot aqueous ietmhydrofnnm iti the pcesence of a base or an acid 
such as sulfuric acid or acetic acid. In the case of a tot-butvidimethylsilyi group, removal can also 
be performed in a solvent such as tairahydrofurati in the presence of ttfmbutylammomnm fluoride, 
for example, ht the case of a tert-lwttylosycatbtmyi group., the protective group lot the amino group 
cai l>e removed, for < in r in a solvent such a iqu i t n t h 1 

chloride, chloroform . or aqueous methanol iti the presence of an acid such, as hvdrochbric acid or 
triffuoroacetie acid, tn the case of u Kw.yfosyembony! group, removal can be accomplished, lot 
esarupte bv ie.it Don in a solvent such as acctu: actd in the presence of an a id such as hvdrobroiiDC 
acid. 
0129 

Kxaruples of the form in which it carboxyl croup is protected include tort-butyl esters, oriho- 
e.xters, and acid amides in die case of a tcrt-buiyi ester, the removal of the protective group is 
phshed for ecampl b K cti u ru m unit n.t solvent in th pix em ofh dt chloric ;icid. 
In the ciise of an ortho-ester., the removal is accomplished, for example, by treatment firs) with an 
acid and Ihen with an alkali such as sodium hydroxide, in a solvent sited as aqueous methanol, 
i h hi Jni iti ei < jueou I 2 itmetbo ethane In the case of an acid amide, me 
. t i I is accomplished b* reaction in i solvent nch is scale; aqneco:^ methcniol o» qucou 
telruhydroftuan in the presetice of an acid such as hydrochloric acid or sulfuric acid 
0130 

The condensed pymxofe derivative expressed by bormuia 1 include* those having a center of 
v I activity rnd therefore these iiil bmm la i racemic modification r it can be obtained 
us in optical ly active form when an optically active starting material is used. It' necessary . the 
racemic modification thus (ibtained can be physical tv ot chemically resolved into optical antipodes 
by a known method. Preferably, dntste roomers are formed from the racemic modification b> a 
reaction using an optical resolution agent, bbasteteomers of different form can he resolved by a 
known method such as traction. if ercsinlitsatron 

mm 

The condensed pvra/.olc denvitiive ot prodrug therein of the present invention can be made 
into a suit by, tor example, rruxtug with a pharmaecuticsdiy acceptable acid in a solvent such as 
water, methanol, efltanoL or iicetoue Examples of the phaniiacerttteaify acceptable acid include 
ton icids such as hvdrochlorti acid bvclrehrornie icid sulfotii tcid phospboro tcid oi 
nitric acid, and organic acids such as acetic acid, propionic actd. oxalic acid, succinic acid, lactic 
acid, malic acid, tartaric acid, citric acid, mateic actd. fumaric aeid, metiianesttlfonie acid, p- 

ilnera nlfomt nod ot tscotbic aod 
0132 

Conceivable applications for the drugs of the present invention arc in the irearoseni of various 
diseases this i \ e compounds described in this Specifictdion 

are useful tor the inhibition of (lostpraridial hyperglycemia ut pre-dtabctcs, the treatment of iiort- 
old i fi 1 ; t , tent oi iutomimsme diseases such as arthritis and rheumatoid 
t i eattnent uestin aucorol diseases the stimulation of growth, the inhibition of 
transplanted organ rejection, the treatment of obesity; : the treatment of eating disorders, the 
treatment of HI V infection, the inhibition of metastasis, lite tteatmeni of prostatic hypcrirophys. the 
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treatment of pericementitis, and she treatment ofosteojporoas. 
0133 

Wh.cn uses) for treatment, the condensed p n k derivative of the present invention, a 
prodrug thereof; or a phamiaceuticalty acceptable salt of these can be administered as a 

itmvenous, soljeutatieotis. or 

intramuscular injection, or locally. lra«srect;ally.. percutaneouslya or ixirnasally t bxamples of 

i blot j ui pli t an t, a j i u us liquid 

and susjwnsjons. I-Aamples of compositions lot parenteral adnimistra»on mcls.rde water- or oi.1- 
haxod ascitis for mjecrion, ointments, e teams [<>i.t<>n>,, aerosols, suppositories, and patches. These 
formulations can be prepared by a conventionally known tecbniqiw. and can contain nontoxic or 
inert carriess or e ipieni t i hnsiiiaccanrcal field 

0134 

Although tti !< s» viH vro it lition ige, 1xm3> 

weight, sex. and symptoms, route of administration, and othet site h factors, the condensed pyraxok: 
derivative of the present invention. prodrug theteo-f era phamiaeetihcalh acceptable salt of these 
is usually administered til a dose of 0 1 to 1000 tug/day. and preferable 1 to 300 uigAfsv. in one, 
two. or three portions a dry. It mac also be given from once every tew days to once every tew 
weeks. 
0135 

Tire condensed pyrazofc derivative of the present invention, prodtua thereof or 
pii < ceutit ill tK-ceptible all of these can ilso tx, used together with othei agents for the 
treatment of diabetes. 

Working P.saniples 

'The present invention will now be described m specific terms through reference examples, 
working examples, and test examples, but the present invention is not bruited to or by these 
examples. 

Also., formula, 

0137 

Forty-ninth Chemical Formula 

o 

1 H 

k 



• i ' tanettrues fx expressed is i tautorrier thereof, having the follow rag .form .tilts 
013$ 

Fiftieth Chemical Formula 
O 

H 
0J39 

Working Example I 

l-CSRK^atntnopi^dm- 1-> tj-J -^-cWorolxaizy) >-5-fl.ri On i tfr ij razokx' 1 .5-5t)pirimtdut- 

- 1.1 oix by dtoc blonde 
0140 



Fifty-find Chemical Formula 



>,VM!i'ir. :«>> 4M-H r:>"< 4 r.\> 




1'otassuim carbonate (21 rag) and 2-chbrobeim'l bromide (37 u.1) were added to a 
ii i 1 k Union of 2 it SR> J > o ftritlut !'■ n eth 1 I 

ml t i)pmin>dino-2 l»i)ai n 1 tH-i mi! t HVdront (50 mg) and 
the system was heated and sturul tor 30 mruntes at 120X Tlx- reaction soJ.uiion vw« cool«sd to 
25*€. after which • arte 



a.siie. 



■at; • 



and i 



■•aler and with s; 
mtrated under i 



s ad dec 



united brine, after which it was c! 
dueed pressure, A methanol >ol 
: residue Qius obtained, arid the s 



added : 



ra aid! ate. 
2 ml) of 
red for 12 
;o 25<C. a 
extracted 



filter 

hydrazine monohydrate 
hoars at 25X2 and then for another 
saturated sodium hydrogeiu<irt><mat t 
with cWorofottn. The residue tints obtained was refined by preparative thin layer chromatography 
(silica gd:eldorofonn/'mcthan.ol JO/I), and 4N hydtochlonc acid/ } .4-dioxanc (1 .till.) was added 
to (lie solid thus obtained, stirred tor [ii ininutex and concentrated under rednced pressure, vvlm.li 
gave the targeted substance i 12 nig) in the twin of a white solid. 



b pots < 



'Hi! 



2d;, 



MO-7.00 <« 



30 



1H 



61 



1H) 



MS {ESI*} 4a?S Of*!. !00%> . 
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Working h.Katnpie 2 

1 (i M< >- 1 arttrtu j t[ en iin )-yl|-l kilo 2-in ! Yl-5-(trt! < t 1 Mtd d itpuiandin- 

7(1H>on8 hydrochloride 
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Fifty-second Chemical Formula 



£ I 



ethad as in Working Etxatnpio Ire 



}' V h Sb ( s Ii < s J j s . s M .5.; 

~XB (», IHh 3,62-3,51 {ta. JH>, 3.51-3.36 is, W), 23.25-3,14 <». 2H>, 2.25-2, 
luso 1H) 2,<:)2-!.<s0 <» IP). 1.89-1.75 (» I), 1 71 a) » Ul ! i„ <s, 38) 



Working Example 



S-(!niliiiirojiiod'iy])j>\aaaolo(t,5-a;ip3iitaidin-7(4I22)a!ne 
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(63) v, 'KatjiM) \e :>> - ~s n < r:>"< 4 r,\> 

fifty-third Chemical Formula 







0 \ 






1 i.„>'"\/ 




i 


" H CN 




H HH£ 



A mixed solution ("40 ml.i of concentrated sulfuric acid/water c'v/v == 1/1) and 2-[(3R)-3- 
aminopipetidnv [••vlj»?-<)NM-5<{rifl!wo«)e0i>1H.'- ? " , Jiti!'vUovyra/:*.>lt't J )j'irimi<ii«-?- cmiIxmu uile 
(2.0 g) was heated arid stinted for 4 hours al i WC. The reaction solution was cooled io 0"C after 
which water was added and sodium hydroxide was added a little at a time, to adjust the pH of the 
< i bet en mis, I'Ik edtracnt thus produced was. filtered off. washed with water, and 
then dried under reduiwd presume . which gave the targeted substance (1.5 mg'S tn the form of a 
while solid. 

ni m (m m*. n>sm s- m 3.$$ <», w, 5.$? {«, i»>, 3.81-3.70 <*, i«). 3.43 

~3.1B <*, 4H>, 2.08-1,94 (a. 1H>, (*, 18} , l.~5~L® <*, 2Hh 

MS (ESi*) 3(>2 (M+l, 471). 

0145 

Working Example 4 

2-[(3R>3-amiiK>{ripu'ridin- i ■> I j--7--oxo- 5 - f t ri f h^ctoin etlty I MJ-dihydtopyra/obt. J S-a iptrimiditt-?- 

carboni trite 

0146 

Fifty-fourth Chemical Formula 



.,11. 



MH 2 



CU NHBoc 

An acetic acid (60 mL) solution of tert-buh- It ;> R > 1 -f .wammo-4-cy;mo-! H-pyraxot-5~ 
i i tc n t ) ind t i t ttttlu i it: date id 7 ml va tared ibi hotu ti 

100°C. The reaction solution was cooled fo 25*ty and the sediment m«s produced was filtered off 
and waahed with acetic aod. Wafer was added to the white solid thus, obtained, triethyjamme was 
added to adjust the pH m between 7 and X. and die solution waa extracted ilwee mnes with ethyl 
acetate. The organic iavet was warded wtlh satumted lame, dried with Wtiwtt sutfate. tillered, and 
then concentrated nnctet reduced pressure which gave die targeted substance ,'2. f g) in the form of 
a white solid. 

!« m (400 MHz, CKU) Spm 4. 60-4. 48 (a. MiM * (s. IS ■> '*■ v <» 
3m7~3.cVl (tti, |H} t J>$~3.35 {«, 2B). 2.61 Cs, 2.12 2.00 (a. 18), 1.9 
8-1.86 <«, Hi). 1,82-1.68 {». IH), 1.68-1.50 (a. 1H). 1-46 (s. ». 
.MS a-Si f) 323 iM'-n, 40%}. 
0147 

Reference Example [ 

2- J(3R. )- I -f ?-ONO-SHlrintu>rotoelliylH.7^»hydropy woh>t. t ,5-a ipinmRHn-2-yl jpn^*ricimo-> 1 1 - 

I H-isomdolc- 1 3(2)1 Htiotte 

0148 

Fifty-fifth Chemical Formula 



A I i**> sodium i luttott (26 nii.mttl'iHF (2 iiil. ) were added to 2-}(3S> 

tii i ~( 4 H k ne 1.2 g) md N-cari»- 

c&o\) phthalatmdc (%() m$), and the system was stirred at 25*€ for 16 bouts, after which water 



(64) v, 'KatjiM) \e :>> - ~s ni r:>"< 4 r>\> 

ethyl acetate 1M omank 

layer was wished with a )<>% jtnus-Mtun Iwdroueneajtwiaua aqueous -solution and saturated brute, 
dned with sodium sulfate, labored, ami then. concentrated under reduced pressure. 'Da-: residue thus 
v t t rellnc f t ilk 1 5 1 • ! te = 1/3 to 

0/1 ) : which gave the targeted substance (910 rug) tti the torn) of a pale yellow solid. 

i m {400 H DSS < ww - - <n I s s S 

25-4.10 (», W), 3. 97-3. 85 (% 28), 3,43-3.33 <*, 110, 2.SJ-2.70 {», 18K 2.38-2 

! iH : " 1 r » » t 73-1 58 G* tH) 
HS (ES1+) 432 (N+l, 1 00%) , 
0149 

Reference Example 2 

terMwtyt [(3K> ! •(3^tiritH>~4<>ai«>.! lJ»|>>-t;K.<»f-.5->1^npu'ritlm-.^ •> tjearlxremtte 
01 SO 

Fifty -sixth Chomita! Formula 

NHBoc , , ! 



W CN I 

», J Vki ' CN NH80d 

Hydrazine rnortobvdrale tl.8 ml..} was added te an etbanol < 125 ml.) solution of ten-butyl 
•{(3R>1 -[2 ^-dtcyimo-} h methyllhio'ivniy 3 [ptpcridm- ?-vl ', carbamate iS.O a r and the system was 
heated and refluxed for I .5 hours. The reaction solution was cooled to 25*C and concentrated under 
reduced pressure and the residue thus oS tuenc 

which gave the targeted substance (7.7 g i j n the form of a white amorphous substance. 

m Mi (400 m, fl)j0D) 8w* 3.76-3.65 <», UO. 3.64--3.4S {«, 3), 2.04-2.77 {* 
Mh 2.76-2.62 (a, 18), 1.95-1.83 (*, 18). 1.82-1.72 <». 1H) 4.70-1.56 <», Si!}. 
1.43 910, 1.41-1.25 to, 110. 
HS CESW 307 57; \ 

0151 

Reference Example 3 

tut hrhl {( 3RV1 j? tlic iik I -{ax | f 

01 52 

Fifty-seventh Chemical Formula 



MeS CN 



t 



Chi 



eS fi 

An ethanol (SO ml t solution nf 2-(dif'niclhyitliio)meihvhdenc[mi !■ nitrite ^10.0 g; and (RV 
tert-o-biuvl pipendm-wvlearbamate m 76 g) war, stirred for 4 hours at 100*0. The reaction 
solution was cooled to 25%' wad then concentrated under reduced pressure, which gave the tatgeied 
substance (\ H.I g) in the form of a pale yellow amorphous substance 

i * 77- > H j, [' ■>"-■> « j| .1 v a , M - o> <fr IS* 1 <i 
8-1 .36 {». 18), 1.82-1.68 <». 110, 1.08-1-50 {*. M, 1-40 <s, OH). 
MS iESS» 323 <M ! +!, 40a;}. 
0153 

Test Example 

fys;fby.Ms at . . i tutors; foliecr 

Human saw containing DPP-IV ettzyme was used ra an eNpertmeui alter being diluted with 
an assay buffer (23 tnM tris-HCl, 1 40 raM NaCI. 10 mM KC1. pH 7 9) (bovme serum: fmai diluJaon. 



(65) v, iKjwt'^ :>> - - v- r:>"< 4 t -...\> 

5 timof. hunkM .scrum fuut ditiaiei) I") lime t solution- of eudi test compound in various 
concentrations were each added, the resulting mixture was incubated ai room temperature, and then 
a subsiraie (Gh'tyJ-L-Proime 4-Mc&yJ-Cot«natyl-7^Bck ; Peptide Laboratories) was added so 
1 i 5 i 1 ction was aimed out at room temperature. 

Acetic add was added to the reaction tmxiuco so that the fiml c<mcctnra»on wonkf be 12.5%, 
which trailed the r«icii«.»i. Hie fluorescent intensity a) ,111 excitation wavelength of 560 run ami a 
ue i • 1 arteih a twlcngth o) )(•>') ran \> is measured with a tJu> rescc.cu plate nadci Xhe compound 
concentration ai 'which 50% inhibition was attained wsis calculated as the 'EC, 5 value from rai-vme 
inlubiiory acth'ily obtained w'hen test compounds ot a nam'ber of concentrations were added 
0154 

111 t rap it 1 t t it pie re :ral:ueeicd io tins test th ult 1 hi It ttc 



given in Table 1 . 
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Table I 




Text compound 


DPi-MV inhibitory activity 




Working 1 sample 1 


893 


Worki tig Example 2 


891 
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